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FOREST PROBLEMS OF ASIA" 


T he E.A.O. deserves our appreciation for 
organizing tliis Kegioiial Conference to 
deal witli eertain basic problems affecting 
the economic life of so many nati ons. Through 
these conferences 'F.A,0. endeavours to play 
its part in raising the standard of living of the 
common man. It is in a way in the fitness of 
things that the first Regional Conference on 
Forestry for Asia and the Pacific shonld be held 
in India, Forests have played a part in the social 
and spiritual life of our country which, they 
may not have played elsewhere. Wise men 
in India did not look upon forests simply as an 
unwanted waste of land which man can put to 
better use or as the abode of wild untamed 
lives hostile to human peace and \¥elfarG. In 
the eyes of India’s sages forCvSts had a great 
^ place in the life of man. They could serve Ms 
physical needs and they could serve his spiritual 
2 ioeds also. lu is in the forests more than on 
the field that man is brought closer to nature. 
Out of that close contact emerges a balanced 
judgment on the* varieties of human life and 
one is better able to fix man’s place in nature 
and the place of forests in tlie ev-oliition and pro- 
gress of human society. And so it was in the 
retirement of forests that the great seekers of 
Truth found the Truth and sang arid spoke 
ahoxit it till it has come down to India’s 
present generation through the sacred books of 
the country. 

Today, however, forests have ceased to have 
any spiritual inspiration or messages. They 
are the means of our pliysicai welfare through 
their effect on climate, agriculture and industry. 
But even in that role man has not permitted 
forests bo play their part. Almost in every 
country and more so in the countries of the 
East tiiere has been a progressive denudation 
of forests and to that extent our soil has lost 

♦Inaugural address by the Hon’ble Shri Jairaindas 
Raulatram at International Poreatry Conference at 
Mysore. 


its natural guardian. The erosion of topsoil 
has become a grave danger to agricultural 
production to meet the ends of a growing 
population. Half the population of the world 
crowds upon the iixdds of Asia and more and 
more of t.he forest area is encroached upon to 
enable man to feed himself. The soil thus 
becomes more and more subject to erosion. To 
nations of Asia and the Pacific even a country 
like the United States holds up the finger of 
v/ariiing. I feel justified in taking a minute 
or two more of your time in repeating to you 
the verdict of that country’s own Government 
on the menacing situation xvhicli confronts it. 
The United States has a biilioii acres under 
crops and pasture. An official report indicates 
that considerably more than one quarter of 
that billion acres have now been ruined or 
severely impoverished and that the r^^^^ 
are damaged in varying degrees. Here are the 
very words of the report ; ' The loss we sustain 
by tliis continuing erosion is staggering. Care- 
ful estimates based on actual measurements 
indicate that soil losses by erosion from all 
lands in the United Btates total 54,00, 000,000 
tons annually. From farm lands alone annual 
loss is about three billion tons, enough to Jill a 
freight train which would girdle the globe 18 
times. If these losses were to go on unchecked, 
results would be tragic for America and for 
the woi’ld. 

' The results would not only he disastrous, 
they already are far too costly for the country 
to continue to bear. For example, in a normal 
production year erosion by wind and water 
removes 21 times as much plant food from 
the soil as i»s removed in the, crops sold of 
this land. It is plain that farm lands which 
have lost so much topsoil and plant nutrients 
cannot produce as bountifully as they did 
before they were slashed and impoverished 
by erosion. In that fact lies the significance 
of America’s erosion problem for AineTioa’.s 
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citizens. We do not have too uiiicii good 
croplands available for production of our 
essential food and fibre crops in tlie future. 
If we do not protect wliat wo liavc and re- 
build the land which can still be restore:! for 
productive use, the time inevitably will eonie — 
as it already has come to some areas of the 
world— when the United States farm lands 
cannot produce enough for us and our des- 
cendants to eat and to wear h 

Our Conference has a large agenda before 
it. Many of tliese items are of a technical 
character : none of th(3se is unimportant. 
And yet the overshadowing character of the 
basic problem of soil conservation ami its 
integral relationship to a sound forest policy 
gives a challenge to us which we cauuot afford 
to ignore. That a country so advanced in 
agricultural science, equipnieut and methods 
should have before it such anxious future is 
a call to the thickly populated nations of 
the Bast to think, plan and act betimes with 
prudence and promptness and reorient the 
national forest policy to meet the urgent needs 
of the situation. In our owncountry the problem 
is no less grave than anywhere, else and it 
needs to be handled on a rational basi§^ and 
with maximum coordination wdth Provinces 
and States. I realize that in India as else- 
where this cannot be a short term programme. 
Our country has resolved to achieve freedom 
from imports of foodgraius by the end of 
1951. The provinces and States are being 
approached to join in attaining this objective 
of supremo national importance urgently. 
Though we are planning to concentrate on 
intensive cultivation with better use of water, 
manure and seed, it would be unwise not to 
design a national programme of soil conserva- 
tion for simultaneouo implementation. 

You who are gathered together here are 
men of experience and learning and I would 
welcome it as a matter of fruitful result of 
the Conference if your decisions laid full 
emphasis on the framing of urgent plans for a 
rational integration of forest and agricultural 
policy so as to save our soil from progressive- 
impoverishment. 

Many of the other aspects of forestry are 
to. receive your consideration during the days 
youx Oonference would be in session. Problems 
relating to industrial use of forest resources and 
the many special problems arising out of this 
are to be tackled by you ; also, the great and 


the basic ])robiem of protection an.cl develop-* 
inent of forest resources. Other ijuniefliate 
problems 'relating to fuel, wood, biinlier a,ud 
building material are also facing you. You 
are best able to decide how to deal witli them, 
As a layman, I can, only pluoe. before you a 
guiding consideration whitdi in my liuinbie view 
should inspire your deliberatioji.s and shape 
your decisions. 

Borests can serve the cities and should 
serve, but it may be a p'roper and wise policy 
to let the forests serve primarily the vast 
rural area in wliich nature has set them. The 
, vast masses of Asia ajid the Pacific live 
predominantly in the villages. Nowhere, is the 
slogan of freedom from want more potent than 
in the villages and the limitless potentialities 
of our forest wealth should be tapped to raise 
tiie standard of living of our rural niasses. 
This needs to be done not only by developing 
rural industries based on forests but even in 
other ways wlikh will link this up with the 
daily economic life of the agriculturist. No 
instance can be more striking from this point 
of view than the present position of fufd wood 
;ror the villager's homo. Denied of proper 
facilities in this respect he encroaches u])Oii 
the food which the hind badly ticeds and uses 
the manure as fuel. He forces himself ijito 
the vicious circle of less manure and less yield. 

An effective programme for rapid increase in 
fuel wood for the rural masses which can be 
reconsidered with a rational policy of forest 
development would be a blessing for the agri- 
ciiitiirists in most Asiatic countries. .E>epre- 
sentatives at the Conference can be pooled to 
discover ail useful varieties of quick-growing 
trees which can be used for fuel wood and »save 
billions of tons of rich farmyard nianiire for 
tiio hungry iiiidor-fcd fields. This is !mt one 
iiivStaiice. You know better than lae by what 
other variety of mea.sui‘eB your worlc can 
subserve the welfiire of the rural people. A 
positive passion for improving the lot of these 
masses would be the growing qualifications of 
those who have devoted their life to the study 
in laboratory and in sylvan wikis and have 
sought out the secrets which for man's benefit 
nature has embedded in the great forests of 
the East. 

^ While I am laying tliis stress on the ruraliza- 
tion of forest research I would not wish the 
Conference to ignore the urgent calls of industry 
on the forest resources. These too have tiufir 
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places in the national economy^ and liave to 
receive a response and I Iiave no doubt that 
you will chalk out a suitable line of action to 
meet the demands of , industry which is finding 
thcit iron aaid steel and other requisites are 
none too easily available. But while deli- 
berating upon the measures of services to 
the rural masses or city industries, the experts 
and specialists in forestry from the countries 
of Asia and the Pacific can only be coming 
closer to each other forgetting for the moment 
their distinct nationalities and bound together 
by the vStrong ties which common research for 
nature’s secrets naturally create. The bond 
of science and the brotherhood in service 
bridge all international gulfs and create a 
sense of fellowship, a spirit of human kinship 
and a feeling of cultural identity which I 
feel is at the present moment even a great 
contribution of such international conferences 
than even the concrete economic result which 
must inevitably result from your deliberations. 
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India is only too anxious to help in forging 
such cultural links. It was our Great Teacher 
and Leader, Mahatma Gandhi, who preached 
the identity of man, /whatever be his colour 
or creed and it is in that spdrit that India 
should and would participate in conferences 
like yours of today. 

It is probably true that in the particular 
field of forest research India has some advan- 
tage over some other countries in Asia. The 
results of about a century’s research are avail- 
able in its institutes and in its programmes 
of work which have been in operation for 
many decades. All these are at the service 
of our sister nations of Asia and the Pacific. 
We all welcome to our institutes and museums 
the scholars from our sister countries and 
give to them the benefit of all that nature 
or inan’s endeavour has made available to us. 
Treat our scientific possessions as your own. 
Knowledge can really be the possession of 
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THE USE OF COWS FOR WORK 


I N various parts of tlie country recently 
acute Bkortage of bullocks iia.s been felt. 
According to the 1945 census, the number 
of working animals had decreased in almOvSt 
all the provinces. The shortage of bullock 
power, which was accentuated during the war 
due to greater pressure being placed on 
bullock traiisport in the towns, is likely to 
continue, specially in lareas Aviiere famine has 
taken a heavy toll of cattle wealth. 

Shortage of bullocks 
At present, fodder fiimine is prevailing in 
Saurashtra, Gujerat and Kutch in an acute 
form. In these places large number of 
bullocks have died and to meet the lumuai 
a.gricultural requirements of those areas, 
bullocks are required in thousands. But as 
tliere is no surplus in the other parts of the. 
country, this shortage cannot be met by 
indenting animals from eisewliare. The East 
Punjab, the United Provinces and Rajasthan 
which have usually a surplus stock in normal 
times, are also feeling the dearth of work 
animals. There will also bo greater need for 
bullocks, in spite of tlie initial use of maehiueiy, 
for the land that is to be reclaimed for in- 
creasing the food production of the country 
so as to make it self-sufficient by 1951. No 
doubt one way of overcoming tliis shortage is 
to accelerate mechanization, but machinery is 
neither easily available, nor can it be profit- 
ably used by the ordinary cultivator, wiiose 
holdings are usually very small and more often 
scattered. 

Working of cows in Egypt 

Obviously, the solution must be found with- 
in the present agricultural set up. One way 
seems to be the use of cows for work. During 
his recent visit to Egypt, Sardar Datar Singh, 
Vice-Chairman of the Indian Council of Agri- 
cultural Research, observed that it was a 
common practice there to use cows for 


carrying out. field ^ ^ fe:;: 

■other types' . of draught ■ ivork. , ■ Woi'kuig- ^ of ■; 
the COWS; neitherv had any' the railk:; 

.yield, of .animals yiior. 'on heaitlj:. Not.; 

only wmre the animals in milk worked, but 

■ even ■ dry animals , ii]) ■ ■ to . t'^vo ' iiiontlis before ; 
calving iised .in- this .way. .Tills ' praeticA 

■ helped the' Eg^qitian : fiirmer .to : eea-noinize : o,a." 
the' deedmg cost- to :.-.. a; eonsidembie cKteut- 

, because 'it involved "the. use' of a Josser .number ;; 
of bullocks. 

Mahatma's blessings 

It was considered dt'sirable that this idea 
should be seriously taken up in our coiiutay, 
where tlieiv is an SvCute siKuiage. of livitli f alder 
and bullock power, Hui draiigltt: quulihv iu 
indktii cattle breeds has been esmJdislied 
beyond reusrjiuible doubt and there appears 
' to be .no.-rmsoii why -vows shmiid' not be' put. 
to work for the benefit of the eatrlo -owners, 
as well as the cattle themselves. But because 
of tlio sanctity and veiiemtiou attaolmd to the 
cow iu this country, the probie-m was broiigiit 
to the notice of Mahatma Clandhi t50 ascertain 
if there was anything objcetionablo iii working 
the cows. Ho gave his blessings tio the idea 
■' 'of 'working the ' 'cows, because ' . of its ' ecoiimniO'' 
advantage to the poor oiiltlv.rd.or and indinvjt 
beneficial eifoct on the aiiiinaJ. The Indian 
Council of 'Agricultural Eesearcli aceordini^l}'^ 
decided to tost the working of cows r>u Govern- 
ment farms. A scheinti wasf therefore, sa.m> 
tiuned to test cows at four fentn^s tni STune of 
the recognized breeds of cattle, and tlu^ work 
been initiated 'at; the .'Indiaii' D 
/■Jnstitute,. :Mangal 0 re,-o^ /BiiidhiVieowa : Aad::-Ai 
the Government Livestock Farms iu ^fysore 
State on Amrit Malmi and Hallikar breeds of 
cattle, 

Frevailing practice 

It may also be mentioned lufre, fiir the 
benefit of those who may have aversion for 


mmm lAiiMina-- 
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THB ITSE iW COWS FOE' WORK 


or prejudice against the use of tlie' cow for 
worlcj tliavt idea is .not altogetlier new to 
this i'‘ouuti'}% The cow has been used in the 
past aufi is still being used under tlie yoke 
in Mysore and'Cjoorg; and IJhani cows in tlie,. 
West Punjab, were- used /■ to :a 'considerable', 
extent ibr 'wrvrk. ' ..To', 'maJ-ie 'full .and ;pro]:)'e? ' 
use of 'Oiir aniiimls,' not only the uiieconomic ■ 
cattle s.hoi.ild be piif to' work^ but also. 'Idle 
others wl'iose utility ■s'hould. be increased by ■ 
liiitting them to wcu’k' and by better 'feeding 
and looking after. ' . ■ ' ' . 

Tmining of cotps for work 

Tlic‘ licrhatl, of training for draught work is 
a ])arrieula]Iy trying tine, for much more energy 
is ex])Ciidi'd bv the animals (hiring this time than 
Imcrwiau] it has b»'nnm»‘ aaMnisionied to the work. 
Wlnm It is (bah he I in train a cow or a heifer, 
it siiouhl be (juictly, but as quickly as possible, 
broteo to draugiit <and ■v)ai'red 'w'itiv another 
cow. T\m work .'dIotiH'.ai should be .iior.mai ' 
road draiight . work . about the ibrm -or the,, 
cultivation of normal arable land , for six .hours' 
end I day O'n ,ali working days'. Work dio old' 
riot b«‘ d, aria nded ivil bin rwo nHuitlhs of (‘alving 
and till' one month. a.fter, ■' 

F(M)d regtiimments 

Tlie "working cow niust be given .suffi-cient 
food to inee'L her requirements ; of . maintenance, 
work and, milk, in addition tO''s.ufficient , niiiierals 
and ' vitanims. The ahhion g howeYer . should 
■ .not. consist of more d}b.a.n 2*5 lb,' of dry matter 
iKu; lb, of body woigiit of the cow ’or, if 
pos 3 il>le, ' even less .for it .is : only ■ very good 
(*u\vs trial are aide to (‘onsuHie so iiundi. At 
the nne-t- to li). of dry matter is whu.t a noroud 
600 lb. 'cow can ant and digest. ' As the power' 
to consmue i> bmiu‘d, a noruud bOO ib. emv 
oa'u not '.Ire . expeefced to ' gi^ve more ■ 'tlurn: 1.0 ' 'lb, 
of milk per dav while working and this target 


can be achieved only if the maximum amount 
of ecmccmtotes ar^ led. The daily require- 
immts will thus be 20 ib. of grass and 10 ib. 
of concentrates. This Will provide sufficient 
allergy for mainteiiance, six lio lira of medium 
type of work, live seers of milk containing 
5 per cent butter fat and also leave a small 
surplus. 

The guiding principle in feeding a working 
rnilcli cow is exactly tlie same as thak 
feeding a non-ovorking dairy cow, i.e. that the 
food should be increased in anticipation of 
increased output until no respionse to the 
increased diet is eAoiked. 

Economics . 

At the price of Bs. 2-8 per maund for 
grass and Es. 10 per maund for concentrates, 
the daily ration of a 6001b. working cow, should 
cost about Bs. l “14 or say Bs, 2, of which a 
qiiarter wir eight annas per diem will be on 
acM300iit of work. This obvioiisly is cheaper 
than iiiaintaining a separate animal for work 
only . ■" 

It wdll thus be observ^ed by using cows 
for work, it will not only In? possible to over- 
come bullock shortage, but also to feed tlieni 
better, because of the mGrea,sed econoinio 
return obtained irom them. The problem of 
fodder shortage will also be overcome to some 
extent because of the lesser number of animals 
required. Let the old prejudices therefore be 
cast aivay, whkd! have arrested the progress 
aoxl growth of agriculture and livestock in 
this country and converted our cattle into am 
uneconoinic burden ratlicr than an asset. It 
is only by getting rid of such prejudices that 
it will lie possible to transform our livestock 
into more productive animals. This will also 
enable ns to give them the attention they 
deserve, otherwise our aJmnsa or reverence 
fur the cow would merely be an idle talk. 
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SWEET POTATO 


By S. SEN 


S WEET POTATO thoHgli sweet is not a 
potato at all The ordinary potato 
belongs to the botanical fainily of 
Solanceae, and the sweet potato {Ipotmea 
batatas) to the family of Coiivolvulaceae. 
Moreover, potato is a modified shoot, whereas 
sweet potato is an enlarged root. Both, 
however, are excellent sources of human food. 
It is not generally recognized that sweet 
potato contains a higher percentage of cpbo- 
hydrates, calcium and vitamin A tliaii ordinary 
potato. In India, for some unknown reason, 
sweet potato is generally looked upon as an 
inferior food crop . In spite of the fact that 
sweet potato can help in a great measure to 
relieve our acute shortage of both food and 
fodder, up to this time it has not attracted 
the attention it deserves. 

It was during my visit to the IT.S.A, in 
1946-47 that Mr. Glen Overton of Dowagiac, 
Michigan, first brought to my notice the 
practical possibilities of increasing food produc- 
tion in India by widespread cultivation of 
sweet 2 }otato. Asa result of sitbsequent visits 
to the laboratories of Dr Julian 0. Miller at 
Baton Rouge, Louisiana, and of Dr G. E. 
Steinbauer at Beltsville, Maryland, I became 
convinced of the tremendous importance of the 
sweet potato crop for India. Through the 
courtesy of the gentlemen referred to above I 
was given seeds and roots of several high 
yielding and disease-resistant strains of sweet 


potato recently evolved Jn, States.; 

For even ill iha IJ.S. A.v the ' incraaseil interest 
in sweet potato is^of ;eoin.pa:rativeiy recent origin,.'' 
It was the deinandaif the Army for, dehydrated '' 
food during World Whir. JL and stoppage .of ;- 
nor inaJ, imports- from' ' abroad .of root starch' ; 
(which Ame.rica makes um .of to. tlic extent of ■, 
hundreds of millions- of poimda' annually) tliat' 
•' brought. out the importance 'of sweet potato in : 
the tl.S.A. By 1945, Jlie total value of the 
U.S,A. sweet potato had readied the , staggering • 
figure' of approximately Es. 44 erores a year. ■. 

Food 

' In' -February, ■1941.,-a 5 lb, ;saiBi.ilen>f ilcliyd-m 
' ted sweet potato; was sent to- 'the. O.S.:- Arniy;: 
Quartermaster ; Oorps.' , Iiiu.nediato!.y .aii order ' 
for .a . 2, 000- lb. 'sample' 'was tpiaeed. ' By il9;l2, 
the order for dehydrated sweet potato was 

2.000. 000 ■ lb.' In' and 
Lend-Lease '' reqiiirementB 'h-ad- -, - risen' ■ to' 

20.000. 000 lb. , 

■ - Dr Miller ..gave me the/' fcdlowirig' displiu 
' tion 'Probably ' no .-other vegetable crop, 

. car-ries-^so many, mitntive units as does -' tlie- , 
sweet "potato. "Apa/rt from siigareaiie no other 
crop can produce -a'li equal .Vide! of eatbo-'- 
hydrates per acre.* 

. Dr ^Miller’s - analysis ■ of 'ddie eo'mparative 
nutritive values of edible port.h>n<s (4* fH>fato 
and sweet potato is reproduced in Tcble 1/ 



Table I 

Composition of edible portions of potato ami 


^ gni. gm. gni. gm. 

Sweet potatoes 567 8 3 127 159 

Irish potatoes 386 9 0*5 87 36 

B. SEN in Director, Vivekananda Laboratory, 
Almorn, ( United Provinces ), 


mg. Units mg. mg. 
3*2 17/200 0-45 0*32 

3*4 180 OAd 0‘23 


ir wiU be seen troiu Table I that 
sweet potato ranks higher than ordinary 


-INpTA^;-:mEMlNa: 


potato in ' most oat-c^goTies^ particularly 'in 
carbohydrates,. 'caleinm and -vitamin A. More*- 
over, 'tho ’yield of sweet potato' per; acre has 
laam hamd to highe.r than of ordinary 
potato, Tcnider entdderigths of 'sweet potato 
vines ea,ii, also be used as a tal>Io spinach, A 
few jAud'S wonhi be siiincient tosu|)piy spinach 
.i‘ec|iiirem6nts ..of a hiniily, .provided: ;they. ■ can. ■ 
be watered ' during tlie summer ' moiitlis,;' 

Sweet .potato flour 

Bmall ^samples . of , swe(3t , potatoes '.can. be.. 
siiii-dried by the cultivators and made into 
flour for their own iiseV as is now commonly 
done in villages in India where sweet potatoes 
are cultivated. For handliiig large (|uantities 
of sweet ]iotatoes, moderu dehydrating 
!n a chines can be iitilissod with proiit. There 
are several miudiines, made in the IT.S.A., 
specially ada]ited for dehydrating sweet pota- 
to(\s. They can also be used for speedy drying 
of sweet |>otata tops (steins and leaves) for 
fodder, Ex]'tei‘iinental trials in India have 
shown that 20 percent of s\veet potato floiir, or 
evnm mui'e, can l>e mixed with utki for cJiappatis. 
The result is both niitritious and palatable. 

Fodder 

Apart from, tlie higher yield ' of' the edible 
roots of sweet potato, as compared with 
o.rdinary potato, the vine ' ' terminals ' ' and 
leaves constitute an excellent source of fodder. 
Kearly IJ tons of high quality delyydrated 
sweet* }»otato leaf niaal can be obtained per 
acre. The feed value is approximately equal 
to tliat of alfalfa hay, as will ]>e seen from the 
lovpublislied data of Dr rluiian C. Miller in 
'Table IL... 

Table II 

Fred vahies' of sweet potato leaves and terminals 
and alfalfa hay 


Sweet potato leaves 
and terminals ... 
Alfalfa hay 


given in percentages) 


3-3 45*5 
2 0 36*4 


TliiiB the roote and tender vine end-lengths 
of swu3et potato offer a very nutritious food 
for human beings, and the kringy roots and 
stems and leaves make an excellent fodder for 
cattle. ' .. 

Sweet potato also has a number of important 
’ industrial .uses. . 

'.Starch. .■ 

Sweet potato starch has been found equal, 
if not superior, to other root starches for 
the manufacture of certain adhesives, laundry 
starch of high quality, textile and paper 
sizings and for use in the cosmetics, baking 
and confectionery industries. The percentage 
of starch in sweet potato has been foTind to 
vary from 19 to 32 per cent, according to the 
strains, climatic conditiions of the region, 
and the date of planting and harvesting. 
The strain known as Pelican Processor evol- 
ved in Dr Miller’s laboratory at Baton Rouge 
produced at the Louisiana State University 
Experiment Station a record yield of 780 
buslieis (42,900 lb.) per acre ! This strain is 
a Btareh. variety and its starch, content varies 
from 26 to 32 per cent depending on the soil 
and season. It has also the lowmst moisture 
content. Type B-196 has also been found 
to be a very high yiekler and it has the 
further advantage of being resistant' to stem 
rot, , . 

Industrial alcohol . 

The grades of sweet potato not suitable 
for food can be utilized for the production of 
industrial alcohol A bushel of dehydrated 
Pelican Processor sweet potato has been found 
to 3 deld 5*44 proof gallons of alcohoL 

Pectin ' 

Sweet potato is rich in pectin^ which is 
used for the manufacture of marmalades and 
jellies. 

Carotene 

Carotene is one of the principal sources of 
pro-vitamin A and is in great demand for 
fortifying foods. Some of the strains of sweet 
potato can produce as much carotene per 
pound as carrots. When sweet potatoes are 
used for manufacture of industrial alcohol, 
carotene is obtained as a by-j^roduct. 
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Syrup 

Syrup can be very easily produced from 
Nancy Hall sweet potato, and in India could 
form a cottage industry, allied to the making 
of indigenous sweets. The sucrose content 
of the syrup is only 7 per cent and the 
syriijj is not so sweet as cajie-sugar syrup, 
blit it can easily be blended by addition of 
say 10 pc 3 r cent of cane-sugar symp. Dr 
Crf A. Bhuey’s analysis of sweet potato syrup 
is given below : 


the roots' that diseases' get started, the sweet 
potatoes after liarvestihg .sliould, 'be . subjected 
to cumditions 'whioli cloBc the . wounds/efec- 
tively, bv'lbe ft)rniation::of;a woiinil 

This^; process is cal]bdTui:r!ng. .': Frhslr^^^^ 

,ted s-weet : potatoes slioiild/.prefe hept. 

for' 10 tO' i'i sls'ys ' ah ':to ■ ■.with 
reiative; ■: liigh. huroid.ity . of '85 ■ to-' . OO- jjer ' mnk 
Afterwards' 'the cured sweet i;)ot at oos- are . best 
stored at a temperature, of I>u' lA to 

Cultivatmn €pf\Simet potato 


Table III 

A dialysis of siveet potato syrup 


Water 

... 30' 12 per cent 

Ash 

... 1'75 „ „ 

Protein 

... 2'45 „ „ 

Maltose ... 

... 43'01 „ „ 

Bucrose . . . 

... 7-00 „ „ 

Bextrins 

... 14'0-i „ „ 

Undetermined 

... 1-63 „ 


Grading of sweet potatoes 

Sweet potato plants produce roots of various 
shapes and sizes. In the U.S.A. grades for 
table use. have been standardissed. For Grade 
No, 1, the diameter should he from If to 
S| in. and length from 3 in, to 10 in. For 
No. 2, the diameter should measure not less 
than IJ in, nor more than 4 in. The very 
small roots, as also tlie very large over-sized 
roots called ^ Jiirnho b not convenient units 
for; cooking, a.re utilized for dehydration or 
other industrial purposes. The stringy roots 
are utilized for cattle feed. Thus absolutely 
nothing is wasted. 


■ Sweet ]') 0 tat 0 ’ , grdw:s: .best , in . regions ■ of 
light sandy or ' silt, loam, '.'with ' a,; growing 
period 'of four raonths during which warm 
nights ])revail According to the fertility of 
the soil, h to d mauiidsof 4-12-1' fN-P-K) of 
commercial fertilizer ur its equivalent, is recom- 
mended' ;to ’. produce 'a.,,.' godft yield.''’ "Green 
manuring has also been found to improve tlm 
'crop.' 'For. s'weet ' potato ^;.e.iiltivatioip:: 'a.IvlaaBt:' 
'a' bhre6-year; -.rptatioii ' m 'recoiiimeinled* ■ 
Healthy sweet potato roots, are allowed, to 
germinate',: '.in' ' nursery, ■ ;beds'." ■■ami ■ 'wten.:. ' tha 
sprouts ’ roach 5 to ' 6 lea ft stage, . they are 
pulled out and planted in tlie liidds. Tlie.se 
are ■called ■ ■''‘■:dmwB' '.w'; Froiii/ vfhe ■ :' same ■ ■roo.t' 
second' 'and third ■ sets : of draws ■ea.n' be^, ob tai iied ■ 
at intervals of two to three weeks. Dr Milhu*, 
however, favours propagatio!i of fdauts from 
vine cuttings, since a greater number of vine 
cuttings than draws ’ :froiu the sr-ed roots 
can be obtained and the risk of iiiibctitm is 
also minimized, 

, From the results of coordinated experimental 
work carried out by the U, B. l^epartment 
of Agiicultiire in different rc'gions with many 
strains of sweet potato over a iteriod of several 
years, the gene.ral cultural praclicais nuanu- 


Storage of sweet potato 

Care must be taken te prevent cutting, 
bruising or otherwise injuring the sweet 
potatoes during harvesting or subsequent 
handling for market. Otherwise the loss 
during storage becornoB a serious problem. 
For inatanco, it was found that the loss from 
uninjured sweet potatoes stored for 5| months 
.was 13‘8 per cent due to vshrinkage and less 
than 1 per cent from rots, while the loss from 
the injured roots ' was 28*1 per cent by 
shrinkage, and IS’S per cent from decay. 
Since it is through any break in the skin of 


mended for higher yield aud bmicr (piudity 
of sweet potato roots arc ; ca.rly planting in 
ridges one foot high and four feet ,‘'»part, with 
plantB 12 inches fipart iii the nnw 

■:Preiummry'^ experiments 'M-.Ainmta,:. VJP*/ 
with U,SA» siPeet potatoes 
''^■.;'--''Two.'':'. ■roots'' '^'eaoh’'>'' oftVl 
potato received from the IJ. S, De.partmout of 
Agriculture, and seeds of one .strain obtained 
from Dr Miller were planted in Aimora ou 
21 March, 1948. Roots of two strains of 
Bengal sweet potato and cuttings of two 
strains of Bombay sweet potato were also 
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Sweet Potato. Bengal White-high yielder with highest water content 
2. Sweet Potato, Pelican Process, U. S. A. strain— starch variety 
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Sweet Potato, Triumph, U. S. A. strain-starch variety 


Fig. 5. Sweet Potato, Ranger, U. S. A. strain — high carotene content 


4. Sweet Potato, B-219, U. S. A. strain — starch variety 


Fig. 6. Sweet Potato. Nancy Hall, U. S. A. strain— high carotene content 
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Obtained for ' eoiiiparatiYe trial. ^ Ob:' aoeotiiit 
■ of tlie limited 'area of :our, experinieritai plots 
anti, tlie varying mimbet of cuttings; of each, 
.stia-iii: avai lable ''at miry ,BO'W,i!ig -.-date, a; ^proper! v 
replicated,.; experimeMt,.; couldv not- 
tiiken . ill ' 19-lB; ;■ .t-Bo'vrings.'dji ■■ eiperiiiiental- 

plots- ■were'* cbiitio lied ;’Ma,y -do' 26' June;: 

j9-bH. Eacii strain was planteti in a 8e].)arate 
fl:. X ;iO:;ftV " ' The ■ distance' v between ■ 
tbe rows was 6 ft. and heiwee.n plants 12 in. 
For root mnliipiit'utioin a veiy late sowing 
wm-s undertaken on '1948 ■ at ' dhe v U.P. 

Oor'eroment Earni at lla-walbagln The w’eiglits 
of the roots arid of the tops (vines and 
leaves) of <nich row were recorded at Imrvest 
time. From the nature of these two preii- 
minaiy experiments no conclusive estimate 
of the (mmf.jarative yield of the different 
Ht rains would be justified. But the general 
claims of swiH'it })otato summarized above seem 
to be am|ily justified. 

(a) ()oni|>aoHl to the yield of the onliiiaiy 
]H.)taio, the yiel(| of sweet potato is much 
Idglier. For instance, in a sowing of Febrnaiy, 
1M8, of several strains of IJ.S.A. ordinary 
pota.to{‘s, tln^ liigliest yield, calculated on a-n 
acreage bas*s, was of tlio order of 220 rmiands 
fi’oin the strain Essex. Dii the other hand, 
the higlmst yield of sweet ]>otato was of the 
urdi‘r of Ido imuiiuis from the Bengal White 
variety and 388 inaimds fi'om U.8.A. Nancy 
Hall, as tvill be seen from Table HI, (Photo- 
graphs of roots of some of the strains are- 
given in Platens 34-37. Obviously, the yield figures 
given in Table IT! are- not likely to be obtain- 
ed by the cultivators, until adequate facilities 
become available for improving their cultural 
practices. Under similar cultural conditions, 
ho\vev*n% not only will tlie yield of tlie more 
nutritious sweet potatcj be higher than that 
of ordinary potato, tmt the sujiply of murdi 
ni^eded fodder will be an additional gain. 

(h) The fresh weights of the tops of 
dilierent strains of sweet potatoes as indica- 
ted in Tabh^ HI show that it might even 
]>ay us to grow sweet potato on a large scale 
for fodder alone-. 

(c) From the , records of the yields of roots 
from rows planted at different dates, it was 
found that the yields from the first rows of 
the different strains were iiivariabiy higher 
than those from the latest plantings of the 
cuttings in the third , row'^s. The yields of 
Orange Little Stem and of B‘-4306^ planted 
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on 25. 'June, a.nd of M.4 planted" mi' 6 July, 
was poor, and yi olds of all strains planted 
at Hawaibagh on 8 July were imudi lower 
compared to the yields obtained from the 
earlier sowings in Alrnora (Tabic HI). 

Table HI 


Sk{nvi^ig yield, cahe.lafed on acreage of 

rools aad top,^ of different stnrins of ,mc(il 
potato obserrieiJ in Ahnora and Hawalhagb 


Strain 

V 'ftoota 

Tops'; 

■ 

^ fcu - 

's 1 

1-. ', '■ 

|x|- ■ 
Maimds 

Yb ' 

'- ^ '-S' 

1 1 
Mamuts 

Unit I 

148 

■ 121 ■ 

494 

346 

Nancy Hail 

: 388 

119 

180 

318 

Triumph 

- 347 

120 

268 

166 

Ranger 

302 

112' 

501 

166 

B-]96 

291 

■ 208-'. 

451 

194 

B-2i9 

■: '322- 

82 

400 

304 

B-4004 

. 294 

214 

440 

97 

B-4306 

79 

e':52 

509 

581 

Ib5941 

313 

« % 

175 

• „ ^ ' 

Yellow Jersey 


113 

19G 

137 

Jersey - Bigsteni ■ . . 

■ :289' 

92 ; 

321 

:''28':: 

Felica.n I^roeessor ... 

289 


201 

... 

Orange Litte Stems 

99 



' w.v': ■ '.; 

Bensal White 

436 

201 

345 

180 

M,4^'" 

126 


319 


Bengal Pur]de 

301 


411 



To find out the strains best suited for any 
ghmn region, properly planned coordinated 
sowingvS should be undertaken in different 
regions with all available strains of sweet 
potato both Indian and foreign. This is 
essential because the yield and the quality 
of the produce will depend, under otherwise 
similar cultural conditions, not only on the 
strain but also on tlie climatic factors of tlie 
region. From a series of plantings at different 
dates, the best sowing date for a particular 
region lias to be determined. It will be 
necessary for each province to establish a 
central . station where chemical analysis of 
roots can be systematically carried out, to 
determine the content of carbohydrate, cal- 
cium and pro-vitamins. For instance, in 
Almora the Bengal White variety gave the 
highest yield, while in Hawalhagh the U.S.A. 
strains, B-4004 ami B-196, both gave higher 



SWEET POTATO 


yields than Bengal White. On the other 
hand, we found that the moisture content 
of roots of Bengal White was very high, 
about 83 per cent, while that of Nancy Hall 
was 69 . per ee.nt and of Triumph, 63 ])cr 
cent. Computed on the basis of solids, tlie 
yield of Bengal White was 74*46 niaiinds 
conipared to 120*28 maiinds for Nancy Hall 
and 128 niaiinds for Triumph per acre. 

.Along with agronomical studies, there should 
be a comfU'chensive research progTauiine for 
breeding vStill better strains of sweet potatoes 
suited to Indian climatic conditions. In the 
U.S.A. most of the improvements of'sw^eet 
potato have been confined to the selection and 
propagation of the outstanding mutations, 
since most of the sweet potatoes do not 
normally flower hi the U.S.A. climate. By 
overwintering and girdling, Dr Milln* lias 
been able to carry out his programme of 
sweet potato breeding. In India, we ate 
likely to find areas where the different strains 
of s'weet potatoes would normally flower and 


thus facilitate the breeding w^-ork. 

Tn view of our shortngc of both food and 
fodder, we should not be takijig any risks in 
intensifying the cultivation of sweet potato 
all over the couutry during the coming year. 
Furtliermore, sweet potato grows extrenioly 
well in' newly recdaimed land, and tlierefore 
in our vast reclamation programme its cultiva- 
tion should be given the eni]j!iasis it rleserve.s. 

It is a pleasure to acknowledge the enthu- 
siasm and help of all members of tlie staff* in 
our first work with sweet potatoes iit tills 
Lalioratory, particularly of fSliri T’ara Datt 
Pant in the supervision of the field work and 
of Shri Shankar Lai Sah, in the despiatch of 
over '32,000 vine ciittings sent on retpiest 
to the different Provinces. The financial aiti 
received from sSliri Charat Rain, New Delhi, 
has enabled me to meet tiic e.x peases of this 
preliminary work with sweet ])otato. 

Xole I The Hiaes of tlie different stiniins of sweet 
potatoejs reprotlueed in the piate.s are Bti'ictly 
comparable. ^ 
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By SWARN SINGH PUREWAL 

O NE oi: the primary requisiites for suceess 
ill vegetable gi owing m tlie use of good 
seed and for increasing the production 
of Ao^getablos fclie most essential tbing is a 
depeiniablo source of seed supply. In tlio past 
in the absence of organized vegetable seed 
breeding stations and seed control laws in 
tfiis countrYj the seed supply could not be 
altogether regulated. Unless and until vege- 
table seed production is planned and organized 
on a scientific basis, vegetable growing, and 
especially increased production, cannot be 
]yiaced on a sou ml footing. In the matter of 
inifiorted seeds, iiowever, this country vans 
afforded a golden opportiuaty during the 
World War 11 to develop its own seed 
industry when due to transportation and other 
diflicultic^s, the imports of seeds became 
altogether impossible. The Agricultural Pro- 
duction Adviser a.iid. his staff in the Ministry 
of Agriculture, Government of India, seized 
tJiis opportimlty and did miioli to organize 
seed production in Quetta and Kashmir, but 
as a result of partition, Quetta is no 
longer in the Indian Union and in Kashmir, 
the production has been totally disloca- 
ted as a result of disturbances. At the 
present time, therefore, we are faced with the 
difficulty of iinding alternative sites and 
utilizing these for vegetable seed produc- 
tion; 

For the successful production of seeds of 
European varieties of vegetables such as 
cabbage, turnip, etc, the root cuttings or 
mature plants, as the case may be, after 
transplanting are required to be exposed to 
a low tempex’ature of 40'^F. or lower for a 
]>criod of one month or more (January- 
February) coupled with dry and cool condi- 
tions at transplanting time (November- 
December), warm and dry season at harvest 
time (May-Jiine) and moist and comparatively 
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cool climate during the growing period (July- 
October). Requisite climatic conditions for 
the production of tliese seeds obtain in the 
Kulu vniley wdiich can be seen by roierence to 
tlie meteorological data in Table I collected 
at Katrain. 

Table I 

Averages of meteorological data for the last 
three gears (1945-47) recorded at Katrain 


Month 


EeinarlfH 


January 

51-6 

33-3 

;u2 


February 

.. 5S-6 

3(5-3 

•2-6 


March 

.. (>4-6 

43-3 

5*G 


April 

.. 77-6 

47-3 

2-6 


May/'" 

.. 83-3 

53-3 

2’2 


June 

.. 87-0 

59-6 

2-9 


J lily 

.. 84-3 

65-0 

/6:'2'' 


August 

.. 82-0 

09-0 

6*8 


September 

.. 77-0 

62-0 

8-7 


October 

.. 72-2 

46-3 

2*1 


November 

.. 65-0 

38-0 

0-5 

Rainfall 
ill 1946 
only. 

December 

.. 54-3 

43-0 

3*0 



At the instance of the Indian Council c»f Agri- 
cultural Research, New Delhi, and realizing 
the need of the time, the writer in 1942, 
when European imports of seeds' were im- 
possible, started the work of vegetable seed 
production at Katrain (Kulu valley) at aa 
altitude of about 4,800 ft* 

The first two seasons were spent on experi- 
ments for ascertaining the optimum time of 


mu 
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sowing these cro]')S for seed prodiiction and 
in the developiuent of proper technique of 
combating insect pests, harvesting and euriug 
of seeds. Now for the last four years these 
seeds have been coirinLercialiy grown on oiir 
farms with considerable ecomjrnic returns and 
for meeting tlie needs of the growers in tlie 
plaijis of tile Punjab. A.s a result of changed 
conditions, the Kulii vallej" has assumed 
great importance for seed production work. 
It is, therefore, deemed desirable to publish, 
such information as is available on the subject 
to serve as a practical guide to those who want 
to take up commercial seed production there: 

Methods of production 

Seed production is an exacting work, which 
requires technical knowledge of plant breeding 
and of growing of seed crops, of curing and 
handling vseed and of prevention of crossing 
in the field. For the production of pure seeds, 
the selection of suitable stocks and isolation 
of the seed plots to prevent crossing is the 
most important. Borne of the vegetable 
crops such as jieas and beans arc normally 
self-pollinated and their different varieties 
may he grown close together without any 
danger of crossing. Others suoii as cabbage, 
cauliflower, kohl-rabi, turnip, radish, beet, 
etc. are cross-pollinated and tlieir varieties 
and closely related species need to be segre- 
gated* The crops belonging to the Bmssiea 
group readily cross with each other if they hap- 
])en to be in blossom at the same time. There- 
fore, for the production of seed, these need to 
be completely isolated if several of the 
varieties are to be growm or if several of the 
Brassicas are to be grown. The distances 
necessary to separate varieties depend on tlje 
mode of pollination, i.e, whether it is eOheted 
by wind or insects. 

In case sufficient land is not available, 
the difficulty may be overcome by growing 
not more than one variety of any of these 
crops at one place. In the Kulu Valley, the 
writer had found the solution of the problem 
by utilbing plots with a distance of two or 
three miles between them* Of course, there 
was the advantage that nobody else was 
growing these crops there for the purpose of 
•seed production thus precluding any chances 
of cross-fertilization. 

The soil of the Kulu valley especially in 
Behai Jalong the Eiver bed) is rather poor. 




Therefore, for obtaining gootl yields, it 
necessary to manure the soil copiously with 
farm-yard nianure'. The n;iininiun;i quiin 
of .manure to be ap])lied should not be less 
than 600 maunds per acre. Ample us? uf 
ainmoniiiiii sul|/Iiat.e is also dosiralde wfn.m 
the plants arc growing vegetutively, as Widl 
as at the time wlnm stalk formation starts, 
i.e. in S|.u*ing when new growth takes |.ilaee. 
At least three inaunds of ummoniiiiu hr! pharo 
should be applied in two dozes whtm the crop 
is growing vegcdativ^ely and aimtlitn.* maiind 
or so ill spring at the time of the seed stalk- 
formation ; the latter makes the seed plump. 
Seed crop production is not possilile umler 
b(mmi {vain fed) conditions and sliould not 
be attempted* 

Cabbage 

The seed is sown in the seed bed for tlie 
production of seedlings from the fourth week 
of Juno to the mhldle of July; half a fauiiid of 
seed is sown to ]}roduce Heedlings for one 
acre* The seedlings are ready ftir transplan- 
ting in three to four weeks after sowing. 
The plants are transplanted in rmys 11 ft. 
apart and plants 18 in* asunder* Thev are 
grown in the fuMs till the. end of NovtMnl.)er 
vrith regular cultural operutioiia. In Novem- 
ber, when the plants are full-grown, evavv 
other row is removed and the desirable plants 
from the uprooted ones are used for filling 
in the gaps resiiliing from mortality and 
rogiiing operations in the remaining rows. 
The good plants ’ surplus to the* need may 
be transplanted in a separate plot. Roguiug 
is very essential for the removal of the oit- 
type plants as well as those fonnitig loose 
heads. Finalh, the distuiice between Uie 
rows of plaiits is 3 ft. The plants are 
earthed up in D(‘.ceniber to cover the stems 
before it starts snowing during Januarv- 
Fehruary* In March the sprouting Imgins 
which is indicated by the early bulging of 
the; ;;heads* ' '■ ./ To facilitat e^' 'y'8prr>uti.n,g', ■ 'a ■ : cross- ^ 

wi^Aeut As;;:giy{^*to^ V 

that “’the ' sprout not ' in|iired.‘ This cut 
''BpwmT'lh '‘coming quickly, 
straight and in the centre; otherwise sometimes 
the sprouts come out on the side and grow on 
the ground or fail on the side. As .soon as 
the si>routing begins by the onset of warm 
weather, the insect fauna- also become active* 
The aphids make their appearance earliest, 

imUH FARMIKO 
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followed ])y eal>}>a<^’e butterfly. The aphuhs 
are the most harmful of all the insects because 
tliey suck awiiy juice of the pods and flowers 
(causing them to wither. The aphids are 
controUed by spraying with 2 to 3 per cent 
soap solution or wit1i tobacco decoction. 
Also ].iar.d~pirdcing of insects sometimes is 
very essential; yellow clusters of butterfly eggs 
are. easily detectadde and pucked off by hand. 
Insects must lai cjoutrolled constantly till the 
maturity of the pods. As the pods begin to 
I'ijjen, the side shoots usually fail on the 
grmind becaiiso of the weight of the pods. 
In order to save tlie pods from damage due 
to falling, the side shoots are generally iield 
up by means of stretcliiug strings along the 
rows and tying the strings at the ends of 
the rows to stakes. If tlie rov\^s are too long 
a few stakes are also driven in at intervals ; 
this also prevents breaking of the strings. 
It is ] tetter, if the string is woniivd round 
t\vo or three ]dants together here and there 
along the row ; this kecp‘S tin? plants fastened 
in the event of heavy winds. 

JTarvestiug starts by th.e beginning of June. 
EaTly“ri|;)ened pods are detached by sickles, 
from tim parent jdants lest they should be 
shattered. The whole field is thus covered 
to remove the ea.rly“.ri)iening pods. As tke 
green pods ripen, they are again removed, 
and thrashed after two to three days. The 
main stem, is left standing in the held and 
removed afterwards and burnt. The liar- 
vesting is eoinpleted by the middle of July. 
The average yield per acre is 200 lb. 

Eotting of the heads takes place during 
spring diiC3 to soft rot. Therefore, provision 
for proper stand sliould be made by making 
tliick plantings. Soft rot is a deadly fungal 
disease of young as well as head-stage plants 
and the ])lants affected should be removed 
immediately. 




ber when they are dug out and typical heaUhy 
roots are selected for transplanting. Tho 
root cuttings are ]>repared by removing about 
one- third of the kuver portion and triiaining 
tlie leaves about I in. i?i length from tho 
crown end. The root cuttings are planted in 
a well prepared field in rows 2 ft. apart and 
the plant.s in ro^vs ft. to 2 ft. apart. The root 
cuttings are buried in the soil up to tlio 
crown end and as tlie seed stalks grow out, 
the plants are earthed up resulting iu small 
ridges. No staking of the plants is done in 
this case,' ■ 

The crop is ready for harvesting by the 
middle of May. As the pods i.ipen, the 
stalks are removed by sickles. The entire 
crop is removed by going over twice. The 
stalks after cutting are stored for two or 
three days and then thrashed by beating out 
the seed. The average yield per acre is 
about 180 to 200 lb. 

The turnip is affected by root-rot disease 
wdiich starts at the time o.f the formation of 
knobs and continues even in the transplanted 


roots, causing gaps in the raws. Some spare 


roots are usually kept to fill tlic gaps orcurring 
shortly after transplanting say till the end 
of January. 

The crop is heavily attacked by apliids 
and cabbage butterfly. The same control 
measures are- practised as in the case of 
cabbage. 

Some sort of malformation of the plants 
also occurs at the time of lioweriiig as a result 
of which the plant remains altogether l^arren 
or partiall}^ barren. This causes considerable 
reduction iu the yield. All the varieties are 
equally atfected by this disease. 


’ KohBmbi 


Turnip 

The turnip seed at the rate of 2 lb. per 
acre is sown on the ridges ].| ft. apart in 
the field for the productio.ii of roots 
from the second week to tlie end of August, 
The seed germinates three to four da.ys after 
sowing. The thinning of the plants is done 
frotn time to time beginning after three weeks 
of sowdng ; the final distance from plant to 
plant should be 6 to 9 in. The roots are ready 
for transplaiiting by the beginning of Novem- 


The seed is sown in the nursery beds in 
the month of August and the transplanting 
of the seedlings is done by the middle of 
Septemlier in rows 2i- ft. apart, and the plants 


in rows 18 in, asunder..^ Regular cultural 


operations are performed and when the knobs 
begin to enlarge sligiit earthing up is done 
and off-type plants are rogued out. The 
seed stalks begin to emerge in the month of 
March as soon as the season warms up. 
Insect pests attack flower shoots and the most' . 
prominent ones are apihids and. cabbage 
butterfly in the early stage and Begmiqt, 
picta in the last stage of plant -growth* . 
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Aphids are conta’olM by fjpraying with soap 
soiutioii with a small quantity of kerosene oil 
added to it. Cabbage b utterly lays eggsmostiy 
on the leaves in (3lusters and which very cons- 
])knioiis and are picked by band and destroyed. 
r)..D.T, Od ])0i’ cent spray in water kills tbe 
young larvae that emerge out of thri uii])icked 
eggs. Begrada picta attack is not very common 
nor tegular, it appears only when the winter 
is dry and the ^summer sets in earlier. Tlie 
seed is ready for harvesting by about tbe 
midflle of Majs when the plants are cut and 
vStacked in heaps to allow the umnatured seed 
to ripen up, Idicii the seed is thrashed on a 
canvas or on a dimg-iiiud plastered door. 
The average yield is about 400 lb, per 


Carrot 

The seed is sown in the middle *of July 
in the field on vrelhpreparcd ridges a,t the 
rate of two to three seers per acre. The 
germination is usually poor and re-sowing 
has to be resorted to. Plants are thinned 
so that they are 2 to 3 ft. apart wdien 
they are about 2 in. tall. The roots are dug 
out and tlie shapely, healthy ones are selected 
for the preparation of root cuttings. Care 
is taken that only wTll-matured roots are 
selected for transplanting. Immature roots 
take longer to start sprouting and conse- 
quently delay harvesting. The roots are 
traiispiaiited cluring the month of December. 
v'Tbe root cuttings are pre])iired by removing 
’about two-tliirds of the lovrer portion of 
the root and by removing the leaves 1 in. 
from the crowm end. The roots are transplan- 
ted *011 the flat in rows 2-| ft, apart and the 
plants 2 ft. asunder. , One acre of tbe crop 
will approximately produce roots for sowing 
hve acres, but in the case of turnip this 
ratio is i to 4 or even 1 to 3 if tbo distance 
of trmiip roots from plant to plant is reduced. 

The sprouting of the roots .vStarts in the 
beginning of April when the roots are earthed 
up and fLow^ering begins towards the end of 
April. In the case of cabbage and turnip 
sxirouting begins towards the 'end of February 
and boginxung of March, when the weather 
warms and the flowering starts by the end of 
March or in April In the ease of carrot, the 
flowering continues till rains set in. The early 
flowers start ripehiug in the beginning of 


July and the entire harvesting is cum piloted 
by the end of tlie moiit!}. 

The ripened umbels are cut b}^ sickles and 
gathered iii biislmts {Liltm) and are Huu-dried lV>r 
three to four days depending on the weather. 
Tiie entire iiold is gone ov«\r two tbre^e 
times for completing the ]Kir\o5st. As tlie 
harvesting of this crop is done in duly, cons- 
derable diflicalty is experienced in Idirmuiiiig 
it because of the rainy weatimr. The wet 
wca.ther also iiiijiarte diny colour to the 
seed. Tbo average yield per acre is about 
200 lb. 

The carrot is conijiaraldvtjly free iVenn the 
attacks of insects and fungal disease, but its 
roots are affected to some extciit by rooi-rofc 
after they liave been transplanted and also 
when the shoots are. in flt)wering stage, 

< t .ty/, ;t;'; 

Beet root 

The beat sets seed ea,sily at Katruin and 
is usually the he.altbiest of .Like 

carrot, the crop is slow in growth and late 
in ripening. The seed is sown on well- 
prepared ridges in the month of July at the 
rate of six seers jaw acre. Tbe. plants arc 
thinned 3 to 4 in. apart wdien about 2 in. 
tall. The plants are ready for transplanting 
in November when the root cuttings are 
prepared in the same manner a.s turnip by 
cutting oil oue-third portion from the bottom 
and by trimming the leaves 1 in. high at 
the crown end. Eigid selection is made 
wdien. preparing the root cuttings, keeping 
only the true-to-type roots fo.i* transplanting. 
Solid coloured roots and root.s altogether 
lacking white streaks or rings should be 
selected for transplanting. 

The cuttings sbouid be planted in ro^vs 
2} ft. apart and plants ii ft, asunder iu 
rows, The transplanfeing should be couijdeted 
iu the month of Novcmbe.r so that the root 
cuttings wn}uld take root befoi'e the •onset 
of the cold weather. The plants should be 
slightly earthed up in December before it 
begins to snow. 

In spring, in tlie month of March, seed 
stalks emerge and flowering starts in April, 
The crop is ready for harvest m July. When 
the seed has ripened, the stalks are cut and 
allowed to dry for three to four days after 
which^ the seed is thrashed. The "average 
yield is 575 lb. per acre. 
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. Dwarf or French beans ^ 

This is one of the normally seif-poiliiiated 
crops and its seed can be produced without 
much, difficulty. The di fferent varieties of 
this crop may be g,rowii close together .tor 
seed witlimit danger of crossing. 

The crop iiiay be so\y.ii in a ^Ye]hp^eparecl 
soil i.n 4prii when the season has wa/rniod up, 
as the optimum temperature for the germina- 
tion of the bean seed is about The 

seed may be sown on rid ges or in rows on 
the fiat IJ; ft. apart. The seeds should be 
sown two to three incihes apart and one inch 
deep, taking about 30 to 40 seers of seed to 


plant an acre. 

After the Gix)p has any gaps 

that may occur as a result of poor germina- 
tion or depredations of the earth worms, which 
soinetimes become very serious, may be 
filled in. Begular cultural attention should 
be given to the crop so that the growth is 
not hampered . When the plants have flowered 
and are forming pods, the off-type plaiits 
should be roguecl out. 

The crop is ready for harvesting in August, 
wlieri the plants arey cut and rembved to the 
thTashing floor. The seed is beaten out. 
The average yield per acre is about 500 lb. 


POOL PRICES OF SUPER-PHOSPHATES 

S UiW-lTiOBPHATES will now be available at a pool 

price of Rs. 227 per ton to provinces arid States, according to a decision 
taken by Mmistry of Agriculture in pursuance of the recom- 

niendations of the Indian Tariff Board faing fair ex-works prices of super- 
phosphates. 

Super-ijliosphate is a eliemicad fertilizer useful for maiiitaiiiing soil balance 
and stimulating plant growth. In India there are certain areas which are 
naturally deficient in phosjihates, viz. tlie Madras Presidency, M^-sore, Tra van- 
core, North Bihar and parts of the C.P. and Bombay. A judicious application 
of super-phosphates coiij)led with nitrogenous manures can add to the soil 
fertility considerably and increase production in these areas. 

At present, a number of factories in India, situated in Travancorc, Mysore, 
Madras, Hyderiibad, Bombay, Ahmed abad and Delhi are producing siiper- 
])hoBpiiates. The entire production in the country is taken over by the Central 
Fhosphatic Pool, maintained by the Central Ministry of Agriculture, and then 
distributed to the provinces and States, according to their requirements at a 
certain fixed price. 

Taking into consideration the total production from all ffictories in India, 
the Ministiy of Agriculture have now fixed Rs. 227 per ton f.o.r. despatching 
stations as the pool jirice .1‘or supply of super-phosphates to the provinces and 
States. The price will remain operative up to the end of this year. — PJ.B,. 
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SUGGESTIONS FOR 


By S, RANBIR SINGH 

A GRICULTURE is the prirnaiy inclnstry 
ZA of India, Most of our iiidiistnes more- 
^over depeml directly on agriculture, e,g, 
textiles, sugar and alcohol, oil pressing and 
soap, leatlun* and jute, etc, so that at the. 
final computation agriculture maintains about 
90 per cent of our workers. Agriculture can, 
therefore, be looked upon as the chief 
indiistiy of India and the developnicut of 
agriculture is the foremo.st problem before 
the country. 

Before the war India with Burma was a 
food exporting country. During the last 
phas(^s of war India faced food shortage, 
specially at the Burma War front (Bengal 
famine), Yariou.s factors, following- in quick 
Buceessiou, culminating in the creation of 
Pakistan, have left India not only bleeding 
blit perhaps seriously disabled, so that a 
number of experts believe that imniediate 
steps shall have to be taken to avert a possible 
tragedy. 

A grow more food ’ campaign was started 
by the then Government about live years ago. 
The propaganda was vigorously taken up by 
the press, the platform and on the air. There 
were several conferences of the Central and 
Provincial Departments of Agriculture. But 
the campaign did not seem to have achieved 
remarkable results. In 1947 a vital change 
was effected and the Government has passed 
into the hands of Indians. The steps that 
have been taken by tlie new Govcrmiient are 
more practical* e.g. the ploughing up of 
Ganga Khadar, but the problem is an exten- 
sive one. The Multiple Purpose Projects, 
many of which are now engaging the Govern- 
ment’s active attention, will provide the much 
needed irrigation and solve the power problem 
to some extent, Btill the steps taken so far 
in the. interest of the ' grow more food ’ cam- 
paign are more or less temporary and leave 
the crux of the problem practically untouched 
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.aJid the danger is that:' ns long - .. as no pernia-' 
iient solution is found tlie evil day is merel^r 
put off. And wiio knows what foriiiidulde 
proportions:, the evil might assume' and , what 
unforeseen calamities the" future may Imve in 
store for us; floods, drought, ffiiiiire of niou- 
sooii, war, remain luipredictalde. It is, tliere- 
fore, noeessaiy that the eorlier we ado|»t the 
remedial measures, the better onv chances of 
success. 

There is another drawback of procrastina- 
tion and that is the enoriuous loss of buying 
power “-millions of dollars that are now spent 
in buying foodgraiiis from foreign countries. 
This proviiie.s an additional rea-Sfui wliy <dTec- 
tive measurcB should be adoj>ted before tlnu'e 
is an actual breakdown. 

■ The sugge-stedimeamres 

For successful agriiuiltiirc there aiMi twet 
important factors : (i) the land and (ii) man 
to manage it. 

It is universally accepted that onr soil is 
on the whole good if not rich, but it is also 
universally admitted that it is ]>adly managed. 
The remedies, therefore,, should ]>e eonsidored 
from these two angles. We shall consider the 
soil first. 

Our greatest clanger as far^as soil is con- 
cerned is erosion — not only the simuring from 
high winds and hoods but the slow yet sure 
displacement of rich surface soil by iiioderate 
local rain. For examphi it has been estimated 
that about eight tons of soil per ac?re is dis- 
placed by 3 in. of rain in a field having a 
slope of 1 in. in 100 ft. Sucli a slope can 
hardly be noticed. Of course the losses are 
far greater with steeper slopes, Tiie remedy 
for large fields is now well known ; tlio 
requirement is only a tractor ecfuippad with 
a g.rader. 

Most of our waste lands are unciiltivable ; 

(i) because they are u.neven or too rough 
for the bullock plough or too Ml of weeds ; or 

(ii) because they are unirrigated. 
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always eviiiced a liostile or at least siis- of a^j’ioiilture it is u(‘ro.ssary that ^oyorr 
picioiis attitude towards all new faiigled ideas, village sliould Lave a set ol biilloc'k-uriveii 
particularly tliose advocated by the Agri- labour-saving iniplemerits and all kinds oi 
culture Departiuoiits, For more successful im])rovod seeds. These ^would iaciliia.te. 
results it is necessary to get the cooj>ei*atioii demonstrations and would induce people to 
and help of all such persons as the go in for them for use on their own luinb 

the lamhardarf the zaildar^ etc. is suggested it being understood that siitdi implements and 
that for an eiftn^tive execution of this ^ p .seeds would be easily available. Tins would 

gramme thnse village ohidals be given a short result in better preparation of seed-bed^ 
term training in the use of modern htbour- followed by lietter crops, roiuiit-iiig in 
saving d< 3 vices and iinimoved |nm.ctices, so higher yield per unit area. Tiiis will go 
that they should be in a position to bock up a long way to ease our jnesent position ‘of 
the programme not only with their moral food supply. 

support, but with coimction born of experb For greater advantage the school building y, 

ence. The future recruitment of all village can also be used as a centre for teaching and 
officials should be .made conditional on their organimig village crafts, for village uplift 
having undergone such a course of training work, for revival ()f village games, for radio I 

in modem agriculture. instuliation, for visual demcuistratloiis wdth 

Moreover, to improve the present position slides and picture films. 


LAND RECLAMATION IN THE CENTRAL PROVINCES 

T he Central Tractor Orgaiiixatimi of the Ministry of Agriculture is opera- 
ting 96 tractors for reclamation purposes iu the Central Provinces’ and 
Berar during the current season. The wank is being done on a ‘ no-proiit 
nodoss ' basis. The tractors used in the Central Provinces are rclnibilit-atetl 
tractors taken over from the Disposals Directorate. PJach tractor can reclaim 
approximately 0*5 acre per hour. A total area of 12,716 a:fncs was iccdaimed 
up to 21 March, 1949. During the current season a total area of 00,000 acres 
is proposed to be reclaimed. 

The total area of weed-infested land in the Central Provinces, requiring 
reclamation operations in 6,00,000 acres. It is proposed to reclaim the* entire 
area within a period of seven years under anotlier scheme, which is at ]:u’esent 
under the consideration of the Government of IiKlia.-~Fooi^ Bulletin, April 4, 
1949. 
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TRAINING MIDDLE-CLASS FAMILIES IN PRACTICA 


By DEBENDRA NATH MITRA 


rriHEBE is a large iiuiiiber, of young men 
belonging to tlie middle and lower ini ddl 
class faiililies living in tlie country sid* 


“*• Class laiiiiiies living m tne countryside 
and doing miscellaneous items of work to 


j DEBENDRA HATH MITRA, was formerly 
I Deputy Development Commissioner, Bengal. 
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maintain themseives. They possess a little 
cdiicatioii, say up to tlie matriculation stain 
dard. Among tbeir items of work tli ere is 
some form of agriculture. I know of instances 
where young men possessing small shops 
are looking after cuilivatioii of crops, in right 
earnest, on small areas of land of their 
own : there are instances also wliere many 
young men employed in business establish- 
ments on a monthly salary have been rearing 
clucks, goats, hens, etc. with zeal and enthu- 
siasm. Growing of fruits and vegetables has 
been undertaken by almost all in a<ldition to 
their usual emplojuneat. And there is also 
the rearing of lish in many cases. But every 
item of work is being carried on according to 
time-worn methods as they do not possess 
any knowdedge of modenm developments of 
any of the sulijects. The local cultivators, 
fishermen and such otlier people are their 
guides. Many of tliem may be wdlling to 
take advantage of a practical training in the 
improved methods regarding these subjects. 
They have, howevei*, no means to pay for 
such a training. Nonetheless this training 
will go a long way to augment their income 
and in addition assist very greatly in the 
introduction of improved methods in the 
countryside. 

There are also many young men with more 
or less similar education living in the country- 
side and ekeing out tlieir existence anyhow ; 
they are desirous of adopting agriculture or 
any branch of it as a profession if fticilities 
in the sh^pe of land and money are extended 
to them. They are also unable to meet the 
expenses of their training prior to the adoption 
of this useful occupation. 

A scheme may perhaps be prepared to 


afford facilities of training to botli the classes 
of young men inentioned above and to en- 
courage the latter to take to agriculture as 
an useful occupation on small areas of land 
ill the rural areas. A. scheme may perhaps 
be prepared on the basis of the scheme worked 
out by me at the Governmexit Agricultural 
Farm, Faridpur (now in Eastern Pakistan) 
to settle members of middle-class f ami lies 
'with hhasm-alial lands after a year’s practical 
training in agriculture. The training did not 
cost tlie trainees very much nor w^as the 
Goverment involved in much expenditure on 
this account. 

Tlie scheme of training may be briefly 
stated. It provided one year’s training in 
practical agriculture at the Goveninient 
Agricultural Farm, Faridpur, witii instruc- 
tions in agricultural carpentry, elementary 
veterinary practice, and principles of co- 
operative credit. Dining the period of train- 
ing the youths -were required to work at the 
farm as labourers and -were paid Es. 12 a 
month each for their labour on the farm to 
enable them to meet the expenses of tlieir 
food. They w^ere given free accommodation 
on the farm but w^ere required to bring their 
own utensils, bedding, lights, etc. and to 
arrange for their own meals. After the year’s 
training each youth received provisional 
settlement of a Ib-higha plot of hliasmahal 
land free of rent for three years and was 
advanced Rs. 200 by Government under Land 
Improvement or Agricultural Loans Act for 
initial expenses. These advances were made 
on tbe personal, joint and several security 
of two persons acceptable to the Collector. 
The advance with the usual interest was 
recoverable in four annual Instalments com- 
mencing from the seond year after the money 
was advanced. There was a further condition 
that if for any reason the provisional settle- 
ment was terminated by the Collector at 
any time, the whole amount or such balance 
as was outstanding would be immediately 


recoverable from the ' two sureties. Having 








. mAOTFa MIDPLE-OLASS. .EAMIEIES IH' KlAGTKkl. AGEIOULtUEE 


been given the land and tlio loan each youth 
was Teii'iiired to bring tiie land into eailtdva.” 
tioii on ids own and wiiF- not allowed to let 


The' scheme however' , attracted notice of 
■many provinces "and enquiries. 'came iVoiii iiiaiij 
quarters. It a.lBo received . blessings 'and en- 
eourageiiieiit from many eniincnt persons. I’tie 
late/'^r P. C. Bay contributed an article about 
it to the 'Modern April,- 1929; under 


out the land on barga settlement nor in any 
other way sublet tlie land or any portion of 
it. At tl'ie end of the tlirec years, provided 
■ satisfactory progress was made, an ordinary 
raiwatari settlement was made on the usual 
tonus obtaining in the Government Estate in 
which the huid was situated; no salami was 
charged. There was also a provision in the 
scheme for the scttlcrnent of more land at 
the Collector’s discretion up to the limit 
wliicii could be cultivated by each youth 
and his family. The work done on the land 
wmuld be inspected twice every year by the 
District Agriciiltimil Officer and the klias- 
mahal Officer and the Collector would decide 
on their reports whether the arrangement 
should continue. 

According to the above scheme the first 
batch of five boys was taken for training in 
March, 1928. It continued for six or seven 
years. The youths after training sho'wed 
considerable energy and enthusiasm in their 
wmtk and laboured hard to make their venture 
suGcessfiih They lived in hutcfia slieds in 
far-off ohm lands in the midst of the cultivators 
and, like the cultivators, did all the operation 
wdth their own hands and even cut jute in 
knee- (leap water. They used to cook their own 
food. On the whole, they set an example of 
the dignity of labour. But unfortunately they 
werfi not provided wdth suitable lands. In 
almost all the cases newly formed char lands 
were given to them which used to go under 
water during the rains and the water remained 
on the land's too late to grow any mhi crops 
on tliem. The only crops they could grow 
were ileep-water paddy and jute. Moreover, 
being far awa}^ from the town and having 
no cheap transport facilities they could not 
market their produce like winter vegetables, 
tobacco, groundnut, etc. easily and profitably. 
In one area the youths grew groundnut but 
having no local market for it they had to bring 
it ill a country boat to the nearest town, 
a distance of about 20 miles. And the cost of 
transport was very heavy causing them consi- 
derable loss. The success of a venture like 
this depends chiefly on suitable lands capable 
of producing two or more crops and upon the 
proximity to towns with easy transport faoili- 
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the caption d'Dign,ity of ^labour: tmight:- at, the 
Goveriirnent ■ Parm;,' Faridptir 'b : ..'The,' Bevd. 
W., ,S. Urqiihart, tbe. then Viee-~01io,neellor of the 
Ckicutta University, vsairl thus in course of his 
presidential, addresS' at' the. Faridpur Agrieiib' 
tairal and ludust rial E\]iibiiion 1930 " ' Timre 
is coimected with it a '^cheiut loi the id Ration 
of members of middle cLiss fanulus in ^ueh a 
way that they wdil be ible m a compiial ively 
short period to support both themselves and 
their faniilies honourably and coniiV>rtobIy. 
I w'as greatly impressed this morning visiting 
the small colony of these young num who are 
doing work here, to see how' vigorously they 
were throwing themselves into the work and. 
how happily they seemed to live together in 
this useful occupation. 1 wur.s gnuitly interested 
also in the record of those who have already 
gone forth from the school to take up land of 
their own, to hear how successful tiu\v have 
been in this new enterprise. The enierpi'ise 
is at ])resent small in extent, but surely it has 
great 'promise in it, and if only it could btt 
extended to other districts throughout tlie 
whole of India, a great deal iniglit be dccijo to 
relieve some of the present problems. It can 
be largely extended 

Sir John Anderson, the then Governor of 
Bengal, ius]3ected the working of the sclitnue 
on 24- July, 1933 and observed thus : ^ It, was 
to me a most interesting experience. .During 
my visit the vsirimis processes of the. farm- 
ploughing, transpiantiiig, mixing maimres, 
were being carried on by young bhulnilog 
youths under training. Tlds is a most inter- 
esting feature of the work at this faian. An 
attempt is being inatlo to tackle the problem 
of nnemployment by training young 

men of middle-class families in agriculture and 
then settling them on the land as khxmuahil 
tenants. The young men are given a year’s 
training on the farm during which period* they 
are required to work as common labourers at 
a daily wage and to share quarters on the farm. 
I saw their quarters during niy visit and 
found them simple but healthy and neatly 
kept. They do everything for themselves 
there. It is early yet to say how far this 
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inosfc interesting experiment lias succeeded 
and I understand that some at/ lea>st of the 
yoimg tnen trained on the farm are having a 
struggle to pay their way. This isj howevers 
partly due to the tloodiiig of the ehar lands on 
which th 037 have been settled. I shall watch, 
with interest the progress of the experi- 
/llieilt 

Changes in the lavvs relating to land are 


likely to he made soon but a scheme based on 
the lines inentioned above with necessary 
modifications ma)^ be prepared to suit the 
conditions of middle'-class roimg nieu. It 
will mean no harm ; 01 / the contmry 
be good for the eountrj to disseminate as 
much information as possible on the improved 
methods of agriciiltiire and allied subjects. 
And it is high time to do it. 


INTERNATIONAL CONVENTION ON PLANT PEST CONTROL 
SINGAPORE CONFERENCE 

A CONVENTION detailing the measures to be adopted with a view to 
prevent the introduction of foreign plant pests and diseases in South 
Bast Asia,!! countries was adopted at the Phyto-Saxntary Conference, which 
met at Singapore and was attended by representatives of 16 countries including 
India. The Conference was convened by the Commissioner- General for South 
East Asia of the Government of tlie U.K. with the cooperation of tlieE.A.O. 
of tlie United Nations, Dr H. »S. Pruthi, Plant Protection Adviser of the Central 
Ministry of Agriculture, represented India a,t the Confei*ence. 

Tlie main terms of the Convention which Ims been cirenhited t() fiarticipatiiig 
Governments include (a) legislation on jilaiit protection in mendier countries ; 
(b) measures for preventing the introduction of fore.ign ].)ests aanl (c) to exorcise 
sucli minimum control on specified plant inij-iorts as may be deemed ueccssarv 
b\' tlie majority of the signatories. It was recommended tliat the area covered 
by the Convention should be : Brunei, Burma, Ceylon, China, Bhji,i Hong 
Kong, India, Indo-China, Indonesia, Federation of Malaya, New Caledonia, 
New Guinea, North Borneo, Pakistan, Pa]) us, Philippines, Portuguese Timor, 
Sarawak, Siam, Singapore and those islands in the Pacific Ocean bounded by 
Lat.SrUN. and 3(m and Longt. ItO^E. 

Although organized plant protection work was started in India only three 
years back, legislation on plant protection and quarantine measures was passed 
as early as 1914, The Conference was greatly impressed by the Indian legisla- 
tion and recommended it to member countries for consideration while adopting 
>similar measures in their areas. India’s [>hmt protection work was considered 
to be run on sound lines and the Conference recommended many of the measures 
already existing in India foi* adoption by other countries in this respect. 
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What the Scientisls are doing 

RESEARCH ON PRAWNS 


T he prawiiB aro of considerable eGonomic Full grown forms of tliese tbree species of 
im].>ortauce baeause of tlie ibod penaeids occur in all tbo areas siirveyedtbmiigln 

they provide. There is considerable out the jeav. The immature forms were, how- 
demand* for internal coiiBiimption as well as e\mi% found in large numbers in backwaters V 

for export. The Indian Council of AgTiculturai during the momoon period, when there is free 
K-esearch Ijas been sponsoring a scheme at the flow of water between backwaters and tbo sea. 

Madras University for the study of the biology A slow gradation of growth can be see from 
of the marine prawns of cannineaTial impory after the young stages 

tance of the Madras Coast, with special reference have entered the larckwaters, wJien the flow 
to Penetis indlcus^ Feneus mrinatus, and of wuit(3r betw’cen the backwaters and the sea 
MefapeneAis Qn-onoceros. This scheme has - been almost ceases. The rate of growth, appears to 
recently completed. ditviinish as the prawns grow older. 

It lias been observed that the most common These prawns in their post-hirval pliases, 
species among the marine prawns of com- about 10 to 25 nun, in ske, enter the bacdc- 
niercial importance of Madras coast is Peneus. waters during tire period of monsoon when the 
mdiensj the next in abundance is MetupeMeus bar is open. This cun 1)e recorded as the time 

mmioceros. The ratio of the occurrence, of for inward migration of tlmse jicueadds .froni the 

the three species in an average catch came to sea into baclavaters. The lirackisli water 

15 : 1 : 2. All the species mentioned above environments appear suitable for tbo. cpiick ■ 
were more plentiful in the brackish area of growth of these young prawns, Thegrowu- 
Ooourn and Adyar, Of the total number of up prawns of the previous season present in 
mature prawns collected from, all the areas the backwaters migrate into the sea for fuller 
surveyed, the number of males was 1,386 and growth and breeding. The larA'al forms of 

females 4,533. It is thus evident that the these penaeid prawns are recorded in the 

females are in excess of the males. 3uarine ])]anktoii only but not in the backwaters 

The gut contents of these penaeid prawns showing thereby that the bleeding takes place 
were composed of small fragments of diffei’ent in the sea. The cold monsoon period beiWeen 
algae, a few proto^iooa and louver Crustacea, October and February appears to be the 
It seems these prawns feed upon both vege- favourable breeding season of these penaeids 
table and animal matter. No distinction as the ptotozooji larvae of these crustaceans 
in food materials either of the prawms col- are observed in examinations of,, the marine ' 

lected from the sea coast or the backwaters plankton during this period, which can, tliere- 
and between the different age groups was fore, be taken as the intensive breeding season 
noticed, of these prawns. (I.C.A.E.). 
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answer 


Enquiries, regarding agricuUure and animal Jmshaniry should be ail dressed to the Directors of 
AgricultMTe mul Veterinofry Sermces. in provinces and States, This section is reserved for replies 
to selected htiers in eases where it seems that the inf ormaiion may he of general inieresL 
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WfiaC s doing in All-!nd id 


T. S. FRANCIS 


I N order to prevent tlie lieavy - of, 
crops taken bv jiCstFj and diseases yeat 
after year, the Madras Oovermiieiit Imve 
taken up measures to intensify plant juotec- 
tioii work in. the |)rovi!ice. Four Pltiiit Protec- 
tion 0.fFicei*s (one Mycologist and one Ento- 
mologist at each of the two diviBions of the 
province) mid 52 assistants (two for each 
district) specially trained in modern inetiiods 
of ])larit protection v/ork and equipped with 
the most effective chemicals and inaC/hinery 
for pest and disease control have been 
appointed from January 1949. The Plmit 
Protection Staff works in close eolla])oratit)n 
with the Agriculturai extension staff and 
attends to all calls for aid in controlling 
incidences of peats and diseases in the districts. 
The following is an outstanding histance^ of 
pest control work carrifid out in the province 
during the past few months. 

The grasshopper (Hieroglyphus banian F.) 
pest on paddy : Kistna District. 

During September, 1948 the grasshopper pest 
of paddy {Hkrogly'pJms hanum FJ appeared 
in a severe form over 2,000 acres of the 
fertile paddy lands of Gannavarani _ and 
Gudivada taluks in Kistna district, and in a 
minor form over larger areas. As the pest 
was at the adult stage, the approved methods 
of controlling it at its egg stage were of no 
use and Ganimexane D.025 (5 per cent benzene 
hoxachioride) was dusted over small areas 
as an experimental measure. The results 
were startling, A very big death-rate of 
hoppers (both nymphs and adults) was noted 
in three to four hours after dusting and 
; nearly 100 per cent mortality was recorded 
24 hours after , dusting. Encouraged by 

j . T* S. FBANOIS is Gazetted Assistant to Head 
Quarters Deputy Director of Agriculture, Madras. 


these results, larger , demonstrations^ were 
carried out on, the fields of .oultivators m the-, . 
^worst infested„villages. Jfiie cultivators;: were- 
fully convinced of tlie efficacy oi this treat- 
nieiit and canie foi‘wa,rd _ in large imnilmrs 
for siip|>ly of the clioiiiical and dusting 
a|>pliances. To cope with this .sudden dmitaful, 
all the firms in Madras were imiucdiatsdy 
contaGt.ed ’ ond tlieir stocks ^of austei;s and 
Ganuiicxanc 0,025 requisitioned and the 
cam]aiign against the griissluq)piyf was 
launched on a large scale,. The cainpaigii was 
puslsed through ' with vigour using eight 
crank dusters each of which covered two ^ to 
three acres per day and a |>ower duster which 
covered 20 acres a ‘day. Ryots were* so entlnisi- 
astic about this kcatincnt tiuit they start<?.d 
dusting the affected fields with their hands 
and even this .method proved effective. 

A total quantity of 110 c-wt. ofGammexane 
was used over about 800 acres. The cost of 
20 Ib. of Gaminexarie required per acre works 
out to Ra. 10-8 inchiding the cost of labour 
required for dusting. The quantity of gram 
saved \Yas on an avcra,ge five bags, i.e. about 
600 lb. ])er aero. Tlie value of this ])ro<iiiee 
works out roughly to Hs. GO per acre. Deduc- 
ting the cost* of the treatnient, the cultivator 
gained Es. 50 per acre and the total benefit to 
the ryots of this area worked out at Es. 40,000. 
Apart from this linanoial aspect, the tact that 
there was a saving of a total quantity of 4,000 
bags of paddy at this time of gmunni food 
shortage in the province is of great significance. 
Furthei, the marked success obtained with 
this insecticide against a common pest opens 
up great possibilities for wider application of 
this effective method of control. 

The coconut nursery scheme 

With a view to meeting the growing demand 
for quality seednuts of eoconuis in Madras 
Province, the Government of Madras sanctioned 
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in October, 1948 a comprehensive sebeme for 
the establishment of coconut nurseries in the 
important coconut regions. Tlie nurseries 
are located at the following centres : Samalkot 
(E. Godavari district), Pattukottai (Tanjore 
district), l^attambi (Malabar district), Niieahwar 
(S. Kaiiara), Palur (S. Arcot), Central Earin 
(Coimbatore), Maraterii (W, Godavari) and 
Ariakapalle in (S, Yizag district). _ 

It is proposed to supply 1,00,000 seedlings 
from selected nuts every year from these 
nurseries. The Indian Central Coconut Com- 
mittee has approved of this scheme and 
agreed to bear half of the total expenditure of 
Rs, 7,25,062 on the scheme spread over a 
period of hve years. 

The Government are contemplating the 
establishment of a coconut nursery in Tirii- 
chirapalli district also under this scheme and 
proposals are under consideration. 

Horticultural courses for fruit develop-^ 

■ ment in Madras 

The Province of Madras abounds in re- 
sources for the development of fruit-growing 
and contains a very wide variety of fruits. 
In fact, Madras monopolizevS the growing of 
some of the rarer types of hill-fruits and spice- 


producing trees in India. With a view to 
developing these great resources and make 
fruit-growing a paying industry the Govern- 
ment of Madras sanctioned in August, 1947,' 
the proposal of the Director of Agnciiltiire to 
start horticultural courses. 

The Hon’ble the Premier of Madras inaugu- 
rated the first diploma course in Horticulture 
for 20 graduates and a certificate course for 
25 fieldmen in August, 1948. The diploma 
course is for one year, the first nine months 
of which will be devoted for the actual training 
at the Horticultural Gardens, Teynanipet, 
Madras (kindly placed at the disposal of the 
Director of Agriculture, Madras) and three 
months for tours to places of horticultural 
interest in South India for studying orchard 
practices of the various fruits under different 
climatic conditions. The majority of the 
students for the diploma course and all of 
the students for the certificate course are 
drawn from the personnel of the Madras 
Agricultural Department. There is provision in 
this scheme for training students from other 
provinces who may be deputed by their Govern- 
ments, The scheme has been sanctioned for 
two jmars from the date of commeiicement in 
the first instance. 


WEST BENGAL 
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P. S. MAZUMDAR 


I N the context of food deficiency in Indian 
Union and the gloomy inter national food 
position, West Bengal, like every other 
province, is now strenuously endeavouring to 
speed up her agricultural development. She is 
now confronted with pioblem.s of enormous 
magnitude in that she has to produce enough 
food for her growing population ; in addition 
she bas to rehabilitate East Bengal refugees 
and she has to produce sufficient raw. mateilals 
required by her industries. A resume of 
some of the more important recent develop- 
ments in these fields in this province is given 

P. 8. MASIUMBAR Is Assistant Public Relations 
Officer, Directorate of Agriculture, West Bengal. 
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in this article. 

Provincml Board of Agriculture^ Anu 
-mat Husbandry and Veterinary Aid 

In the undivided Bengal, a Provincial Board 
of Agriculture, Animal Husbandry and Yeteri- 
nary Aid was formed with a view to advise 
Government on all matters relating to the 
advancement of agriculture including animal 
husbandry and veterinary matters and fisher- 
ies. After partition of the province, this 
Board has been reconstituted. Since its 
inception, the Board has met twice, once in 
June and again in November, 1948, when ih 
reviewed the various activities of the Directo- 
rate of Agriculture. 






WHAT S mim TX all-tnbia 


Utilization of waste lands 

A aclieine to reclaim eiilturable waste laiids 
by mechaiiical means lias been taken up with 
"tlie tractors at present avaihible. Natumllyj 
hecaiiBe of tlio sniall inimber of tractors avail- 
able for this work, the progress is slow at 
present; but with the avaiiability of inore 
tractors, the iJaco of this work will }.)e accel- 
erated. At present work is in progress in 
Jalpaiginf di.strict, where a block of 1,400 
acres is hihng; reclainuKi After reclamation 
the land will be settled with East Bengal 
.evacuees.- - . ' ■ 

To utilke railway siir]diis lands, 2,070 acres 
of such lands w’-ere ieasetl to bona fide cultiva- 
tors during 1947-48. 

With a view to .maximize the production of 
jute, the Jute Eegalation Act, in force in this 
province, was aniended to permit the cultiva- 
tion of jute on waste lands. As a result, 
06,420 acres of such lands went under jute, 
giving an additional jiroduction of 187,425 
hales. 

Irrigation 

To extend the irrigated area, the follow- 
ing irrigation schemes have been taken up 
for implemeutatio.n this year : 

(i) Seven pumping plants, each of a capacity 
to command an area of 100 acres, have been 
hired out as a demonstration-cum-food pro- 
duction scheme to popularize pump irrigation 
in the province. A rent of Es. 1,400 ])er 
set per year is charged from the user. This 
allows a subsidy of 50 per cent on tha worlang 
cost. 

(ii) Twenty minor irrigation and drainage 
schemes for exca vating silted ciiannels 
have been selected for implementation. Al- 


ready two of them have been executed in the 
district of Biird wan, whereby 2,500 acres of 
land have been brought under |>addy. 

(iii) Preliminaries are being worb^d out of 
a pilot scheme to sink 40 tube-wells within 
an area of 6,000 acres, 

(iv) One hundred ami sei-euty-live Persian 
wheels, 20 Egyptian screws and 1,000 Dunes 
are being manufactured for distribution among 

■ cultivatorB. ■ 

Plant ' protection 

Potato, a very important cash crop of the 
province, badly suffer>s almost every year clue 
to the attack, of blight diseases. To light these 
diseases, arrangement has been made to 
S[)ray 7,000 acres in two important fiotato- 
growing areas in tlie plains this year. Tlie 
work is in progress. 

Work has also l^een taken ii]> to treat, 
paddy seed with Agrosan GN w’ith a vIcav 
to control seed-borne infection of Helmiiithos- 
poriiun. 

Jute seed multiplication 

As a sequel to partition of the province, its 
jute industry lias been very seriously affected 
due to her dependence for raw materials iqxm 
East Bengal. In order to iiicrf3ase jute ~ 
duction through use of improved seeds, a 
30D-acre jute seed multiplication farm is 
being established at Eaigiinj in the district 
of West Diiiajpiir wliere conditions suitable 
for raising jute seeds are prevalent. However, 
pending the establish ment of the farm, im- 
proved jute seed has, this year, been multi- 
plied in forest areas of Jalpaiguri and Alidna- 
pore districts as well jis at soim*. of our 
existing farms. 
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Across the Borders^ 


By PAUL WEST 


X ¥ Qf many. Asian countries. Bice 

lias a lower imtritional value than graiii^ but 
it contains starch, minerals and most impor- 
tant of all---vitamin B, whw^^^ years of re- 
searoli hayc proved to be indispensable in 
the prevention of the paralytic disease known 
as beri-beri, so widesxTread in Eastern countries. 
It isj therefore, essential that the valuable 
subBtances should be retained as far as possi- 


ble during the inilling of the rice grain for 


disadvantage that tliey tend to rob the rice 


of some of its mineral and vitamin B content. 
These valuable constituents arc contained in 
the germ ajul in a thin aieurona layer of the 
bran. Hulling normally causes the germ to 
break. Tests have shown that about 95 
per cent of the geriu is lost in this way. 
In the sulisetpient whitening process, 
a large proportion of the aleuromi layer 
is removed, so that the finished, liighly- 
polished rice hardly contains any minerals or 
vitamin B, What remains is only a starch 
product. 


Main principle 

It is obvious, therefore, that tlio invention 
of improved methods of hulling and whitening 
augurs well in the interests of the rice- 
eating peoples of the world. A British firm 
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M ore than 50 i)er cent of the world’s 
population live on rice, the staple 

nf Tvian\r Aftinii Rice 


human consumption. 

Rice-milling consists mainly of the hulling 
and whitening processes, the hitter being 
known in some countries as pearling, polish- 
ing or ►scouring. Hulling removes the coarse, 
inedible husks which have no nutritional value 
and which if fed to cattle, can cause physical 
injury. After hulling, the rice is whitened, a 
process which imparts the brilliant pearliiiess 
to the rice grains,. 

The conventioiLai mechanical methods of 
hulling and whitening, however, have the 


has succeeded in constructing milliug inacliiruis 
which do not harm the mineral and vitamin B 
content of the rice. One of these machines 
is the Wemanco Ideal Hiiller in which only a 
very small percentage of the. germ breaks. 
This is due to the fact that the niacliine does 
not depend lip Oil the ii.se of millirig stones 
or abrasiveKS, but uses a combination of rubber 
and metal. Moreover, the lijiisk is removed in 
a single operation. 

The remaining treatment of the rice grain 
is replaced by gentler methods. The main 
principle involved is that the rice grain is 
transported to the shelling point on a conti- 
nuous rubber band. The umlorside of felm grain 
is embedded firmly into the rubber Iniud so 
that it cannot slip a. bout. On reaching the luill- 
ing point, the berries, containing tlm valuaLde 
constituents, are ejected from the husks. In this 
way, every ripe grain, irrespective of sko or 
shape, may be liiilled. The delicate tip.s of tiic 
grain do not get chipped; none of the nutri- 
tional endosperm is lost and even protruding 
germs remain intact. The machine is capable 
of Imlliiig one ton of rice an hour. 


FoHshing process 


The second machine i.s tin‘. AVeuianeo Ideal 
Whiteuer, a polishing machine operating on 
an entirely .umv, sciontiiic principle. Tiie 
whitening is carried out by means of a specially 
grooved rotor, the movement of which causes 
the meal to be peeled off the rice grain. At 
the same time, the mass of rice is subjected 
to a friction-process by a rapid pulsating 
movement. Throughout the entire treatment 
the rice is safeguarded from any undue 
pressure, so that the percentage of breakage 
is very low. 

The finished rice leaves the machine with 
an attractive white pearliness. By means of 
a special regulating device, the degree of 
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polish nmy be varied according to require- These Britisk-made W^mixmo 
ineuts. Should a few rice grains remain uu- the result of 50 years' researok ki the field 

peeled in the niachiiie, the husk residue ixiay of ineoluHiieal riee inilling. Many 

bo disposed of by the action of the rotor, consuming oomitries have sh^^ 

The Biaohiiie which has a very low current interest in timse new devcdopmentsbecaiii^^^ 

consumption, is enclosecl in a dust-proof metal realiase tUie importance of such iiiveutioJis in 

easins and it is capable of dealing with i,0DQ raising the standard of diet and health among 

to 1,500 lb* of rice 'an hour. the rice-eating peoples of the world. (IhiS.) 


RESEARCH ON EGGS AT IZATNAGAR INSTITUTE, 

R esearch caiuied ont on the lumdiictioihof eggs by linlian birds at the 
Indian Veterinary Research institute, Hjitiuigarf ^ tliat nmhu’ 

controlled conditions considerable improvernexit can be elieeted Ixoth in 
the quality and quantity’- of eggs proiiuced. A ])eii of indigenous fowls was 
raised in 1^39 froiti the ordinary bazar eggs at the izatuagur fann. By^ pedigree 
breeding over a pexiod of nine years, controlled system of feeding, housing 
and management the Institute lias been able to produce 150 eggs per lord against 
an average production of a little over 100 in a year. Individual birds have 
laid well over 200 eggs each weighing near about 2 oz. Euj'tljermoi'e, these 
birds have stood well the adverse climatic conditions prevailing in the conntjy. 
The.y eat relatively less, at tlio same time laying as many eggs as pure-bred fowls 
in this country. 

Oontr oiled breedmg has also pimdded for inCTeased rate of growth, early 
maturity, a clehnite and progressive increase in the weight of eggs as well as 
tlie average egg production of the hens. The improved village fowls of Izn-tnagar 
have won challenge cups and first prizes consecutively^ for two years at the 
All-India Poultry Shows held in New Delhi . — Food Bulletin, April 4, 1949. 




NATURE CONSERVATION, NATIONAL PARKS AND 
BIO-AESTHETIC PLANNING IN INDIA* 


By M. S. RANDHAWA 

W E are indebted to Frofesser Lancelot 
Hog bea for the tenu Lbio-aesthetic 
planning ' wiiieli may be defined as 
conseious piaaaiag of the ilora and fauna 
with the object of beautifying the country, 
Bio-aesthetio planning embraces both tlie 
animal and plant sciences, botany and zoology^ 
and may be further defined as planned 
ecology of living beings from the artistic 
and aesthetic point of view. It includes the 
aesthetic planting of ornamental iiowering 
trees along city roads, in parks, public places 
and compounds of houses both in towns and 
villages, planting of trees of economic values 
whicJi yield timber, fuel and fruit along 
roadside and our national and provincial 
highways and district and canal roads, and 
on waste land in villages and development of 
national parks for the preservation of useful 
and liariuioss birds and animals, and creation 
of bird sanctuaries. The object of our bio- 
aesthetic plan for India is the encouragement 
of planting of selected ornamental Iiowering 
trees in our towns and villages, protection of 
beautiful harmless birds like wild ducks, 
egrets, geese and sarus cranes, by legal 
declaration of some of our big j heels (lakes) 
as bird sanctuaries, and preservation of grace- 
ful animals, which arc being ruthlessly exter- 
minated,, such as black-buck, blue buds, 
sambhars and spotted deer in national parks 
and zoological gardens in the vicinity of our 
big towms. 

^ This is tlio concluding portion of the article ; the 
earlier part has appeared in Indian Farming^ June, 
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A tree pkmtatioti plan . . 

Just as we are piaauing the development of 
industrial and agricultural resources of our 
country, we should also have a national plan 
fm: encouraging the growth of fruit, timber 
and ornamental trees, in drawing the plan 
wo have to consider the choice of trees for 
each climatic zone of the country and also 
take into view the soil and water supply, 
We have also to clarify our ideas regarding 
the choice of trees for various purposes, e,g\ 
planting roadside avenues, city roads, canal 
banks, public parks, platforms in railway 
stations and compounds of private houses. 
We have to assign ornamental flowering tree^ 
shade trees, timber trees and fruit trees to 
places where they ean best fulfil their function. 
At present we see the irritating spectacle of 
fruit trees being grown indiscriminately in the 
compounds of houses, and timber trees in 
public parks and city roads. 

The plan 

In brief we may sum up our tree plantation 
plan for India as follows: 

L Bio-a(3Sthetic planting for compounds 
of private houses, dak bungalows, banks, hotels, 
universities, colleges, schools, public offices, 
town roads, public parks and platforms of 
railway stations. For these places we should 
select trees wdth beautiful flowers and foliage 
to beautify them and to give pleasure to the 
people. Kackmr^ pink cassia, erythrina, 
milietia, mnaltas and gtil mohur come under 
this category. 

2. Eoadside avenues of our national, pro- 
vincial and district highways. The sole criteria 
for selection should be shade plus economic 
utility. For this purpose, trees which yield 
timber or fruit and are also shady should he 
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Betected sucli as mahua, mango, ta]iianiicl, 
neem and slieeBlmn. 

3* Canal roads. We sliould plan all canal 
roads with, fruit trees like mango, jmMi% 
IrttJial, et-c. The stones of varieties like langra^ 
dusseJiri^ sufexla and fajd, yield excellent froit 
trees wliicli are better than the desl mango. 
There are thousands of miles of canal roads 
wiiioh can be planted with fruit trees thus 
adding a valuable source of vitamins to the 
deficient dietary of our people. 

4. Village 2 )lantationB. Eruit, timber and 
fuel are tiie main requirements of villages. 
Fruit trees like mangoes, lemons, ])apaya, 
katJial and sweet limes are recoiiiniended for 
jiiauting in the compounds of village houses, 
;phulwaris, and along the bullock runs of wells 
fitted with Persian wlieels. The plantation of 
htikain and mulberry trees in the conipouuds 
of cattle sheds should be encourus^ed. 


Bio-aesthetic planting 

Public places which belong to the comniuruty 
as a whole rather than iiKlividuals should cl aim 
preference in bio-aesthetie planting. A larger 
.number of persons, especially those who are 
unable to aiibrd private gardens of their own, 
will thus be able to enjoy the siglit of beautiful 
ilowers. Public parks and squares, public 
roads, platfoinis of railway stations, com- 
pounds of hospitals, universities, colleges and 
.schools, amdent historical buildings under the 
supervision of the Archaeological Department, 
compounds of courts, ollice buildings of nuoii- 
cipaiitios and district boards, and dak bungalows 
of the Public Works Department, Cajiai De])ad> 
mout and District Boards are ])laces in towns 
whieii arc susceptible of biu-ucsthetic planning 
and should claim prefenmee in our programme 
for the beautifying of our towns and cities. 
Proprietors of hotels and bajiks, and owners 
of new bungalows should also be encoiiruged 
ami given all assistance in the planting of 
ornamental trees. 


Town planning and bio-aesthetic planting 


Town planning and bio-aesthetic planting 
go . hand in hand. Orderly and planned 
planting of ornamental trees can be seen to 
, its best effect in ncAv towns with wide roads . 
flanked by shady footpaths, weiHaid-out public 
])ai'ks and .. squares, rather than in congested 
old towns with narrow ’crookefl streets. Our 


old towns offer littio sco]>e for biu-aesfheh’c 
]danting. Firstly they contain iio o|>on pDces 
suita])lc for phintiiig and secondly their streets 
and roads are too ,na.,rrow. 


\Our. old towns - 

Town phiiming is a precuiidition oi bio- 
aesthetic planting. We have ailowrsl cnir 
towns to develo]) 'w.lthoiit aigv'jilan or order. 
In our country hhser-Jmre has really gone 
amuck and the results iiavo been most 
unfortunate. PlgW ill- ventilated houses joi?]ed 
together in monstrous jiles along narnnv, 
crooked lanes tliat is liow our a indent i owns 
like Ohl Deilii, Lucknow and Ihuiare.s a}.q)ear 
to an outsider whose eyes are accustomed to 
western orderliness. And not a patcli of grt/cm 
iii tlicsc prison-like piles of masonry. The.sf* 
houses may have been suitable in meilieval, 
iusocuro times when scctiinty was the guhling 
principile in our domestic architecture rather 
than ventila-tioi], hut at present they appear 
anachronisms and fossils of a social ami econo- 
mic ovdev w’hich disappearcAl long ago. In 
these old towns, and tiieir ba>saars wt.‘ see a* 
reflection of our discu'derl}^ and iindisidplined 
social and economic life, 'riny may appear 
rf)!uaiitic to foreigrmrs wlm emne to mir 
country in search of oriental mysticism aud, 
magic, Init are certainly not- fit for tlie growth 
of a healthy nafion. It is time that we .rnallxe 
that wo had enougli of tlu^se siueiiy streets. 
The younger genei’ution must be educated in 
a new mode of living. We must i in [ 5 rove tim 
environment which sma'oumls the iiidividnai 
in our towns. 


Improving old totvns 

A very pcdiineut question arises abtuit the. 
fate of these old towns. What should la*, 
done with these ancient insanitary slums 
These old towns are in need of driist4G sur- 
gery. We must decongest these old .resiije.n- 
tial areas by comjnilsoriiy acquiring suitable. 
(3entral housing areas, and after demolishing 
the ugly houses thus acquired, we should 
develop parks and open places in the sites 
thus acquired. Improvement Trusts have 
done useful work at Kari])ur, Lucknow and 
Allahabad, but the rate of progress is snail- 
like and painfully slow considering the ttiinpo 
of modem life and our reqxiiremenfe. In the 
parks thus made, bathing tanks should be 
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coiiBtmcted for tlie enjoynieiit of citizens in 
liot weatlier and incidentally for irrigating tbe 
trees and lawns. 

The garden suhurb should be oiir ideal in 
tliis hot country for verticab development is 
nnsidtable considering the summer heat and 
fiats are positively uneomfortable in hot 
months. Moreover, the development of motor 
transport has greatly facilitated horizontal and 
jierijiheral development of towns. So far 
as possible the growth of these garden 
suburbs should be planned in a concentric 
manner to economize :iiiei tor motor vehicles. 


New towns 

With the iniiix of refugee population, from 
Western Pakistan into India, the problem of 
raising new townships in the vifdnity of old 
towns has assumed great importance as well 
as urgency. The surplus refugee pojnilation 
is mainly urban and must be absorbed in the 
urban economy ot India. Besides there is 
also a proposal to build a new capital for the 
East Punjab. Bo the problem arises, what 
should be our ideal in tiiis new town, develop- 
ment ? The garden city should be our ideal 
and the Welwyii Garden City in England, 
and the Model Town of Lahore ju’ovide an 
ex:am[)le wliich may be profitably followed in 
the development of new population centres. 
For oiir city of the future, Lg Corbusier model 
with many-storeyed offices and factories 
linked with the garden suburbs by means of 
bio-aestlietically ])Ia:nted roads, will be very 
suitable. People will work in the production 
hub of the city during daytime and will 
scatter again in the garden suburbs in the 
evening enjoying their life in healthy, cpiiet, 
noise-an(h( 1 ust-and“Sniolce-free surroundings. 


Bathing tanks 

Public bathing tanks shoidd fonn an essen- 
tial feature of these new towns. People can 
enjoy themselves in these tanks during 
summer and their waste water can be used 
for irrigating the public parks aTid gardens, 
which sliould be planted with ornamental 
dowering trees. Canals where available can 
also serve a useful purpose and also provide 
excellent opportunities for scenic planting ancl 
]>eautifying the towns. 


Road, plan and tree plantation plan ' 

For our towns we are not only in need of 
road plan ^ for traffic but also ‘ tree planta- 
tion plans ^ For every town of importance 
a ^ tree plantation plan ’ should be drawn and 
rigidly adhered to. For new roads it is 
comparatively easy to plan plantations of 
unfamiliar dowering tree, and it is the old 
roads w?hich present a problem. 

The 03ily practical solution is replacement 
of dead, decaying and old trees according to 
a plan. Once a plan is made, it sh quid be 
rigidly followed not only in new plantations 
but also in replacements. 

Choice of trees 

While, shade and economic utility should be 
the criteria for selecting trees foib national, 
provincial and dibtrict roads passing through 
the countryside, differeiit types of trees are 
required for town roads. For roadside 
aye lilies in towns and cities, shade and beauty 
a, re the sole criteria which we should consider 
wliile .selecting trees. Unfortunately there, are 
very few trees wliich combine shade with beauty 
of flow’ers, for the large majority of our fjowering 
trees are deciduous. Where s]jace available is 
so limited that only one row of trees can be 
grown on each side of the road, il owe.ri ug 
trees like giil rdohw\ amaltas, JaearandUf 
Erythrma and SpatJiodea may be grown 
alternatiiig wdtli sliade trees like 'Eugenia 
opercidaki. Choice should be restricted to 
one species only for each street. Very tall 
trees like Eucalyptus and MiUmgtonia^ and 
trees with spreading crowns like banyan, are 
unsuitable for town roads, for they interfere 
with electric wires. Medium-sized trees like 
Eugenia operc/ulata and pakur {Ficus infectoria) 
which are extensively grown in New Delhi, 
are ideal for shade while for beauty we have 
a large number of trees to choose from. 

Double avenues for cities 

Double avenues of tree.s are a necessity in 
big cities, where wide roads are available. 

The outer row should be of shade trees like 
Tamarmdus indiect^ the inner of ornaineutal 
flowering trees. The outer row slioiild be 
composed of evergreen sliade trees with dense 
foliage, such as Tamarind/us indica^ FolyaltMa 
longifolia, E^igenia operculata, PnHmijiva 
RdxbtirgJm^ Mimiisops elengi^ Ficus relusa^ 
AzadimcMa indica mid Ficus wfeetoria. The 
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function of tlio outer row is to proyide only 
shade. These trees slioiiH bo planted in 
pure avenues. Tlie inner rows should be 
planted with ormmental flowering trees only. 
The outer rows of shade trees will provide 
shade for pedestriaUvS on the footpaths and 
at the same time will furnish a green back- 
ground for the piiik, ml, crimson and yellow^^^ 
flowers of the flowering trees. 

Some colour schemes 

While most of the flowering trees look 
beautiful when planted in pure avenues, 
there are some species which flow^er at the same 
time and the colour of their flowers also 
harmonizes and lienee they appear more 
eflectivo when planted together. Some of 
the flowering trees which flower in the same 
season are grouped below in schemes with due 
regard to colour harmony and are recommen- 
ded for planting along our town roads. 

Yellow flowered Cassia fistula grown alter- 
nating with Poinciana regia provides a very 
strildng colour scheme, . the rich yellow colour 
of amaltas flowers contrasting with the scarlet 
orange colour of giil mohir blooms in the 
month of May when, both the trees are flower- 
ing. 

The three varieties of BauMnia mnegakt^ 
pink, white and purple-mauve, and light 
magenta {B, Knigi) grown alternating with 
each other is suitable for dust-free roads of 
residential areas. All. these Bauhinias blossom 
ill a leafless condition from the middle of 
Fehniary to the middle of March when they 
look like huge bouquets of pink, white, purple 
and light magenta flowers; 

Tree planting plan for Nop Delhi 

^ The tree plantation plan of the modern 
city of New Delhi can seiwo as a model for 
many of our towns. When Sir Edwin 
Lutyens came to New Delhi, he a-sked for a 
list of trees which could grow here. Griessen, 
of the Horticultural Department prepared a 
list of trees, and tree-like shrubs that might 
be made use of in the planting of the New 
Capital at Delhi, Griessen planted the first 
laid-out roads, but on account of unsatis- 
factory water supply most of the roads had 
to be ^ replanted several times. Griessen 
retired in 1920 and was followed by Mustow 
who established the nursery at Jot Bagh 


opposite the Safdar Jung ^ Tomb. Hence- 
forward all tree-plantiiag in New Delhi owed 
its existenco to Mustow. He afforested the 
ridge. ' die;- intindiiced the Prosopis fjUflora 
fronr Jfexico,,. : and thus gave India a hardy : 
tree which .may even help' to 'niake Ea|pi,i.fca.iit, 

' green. ■ , ■ , Genero.lly , rofidside ■ avemi.es were . ' 
inter-planted ; . quick growlers betAveen the 
permanent and slow growers. Most of that , 
inter-planting’ has been cut . out. Extensive 
use 1ms been made of many of our flowering 
..trees for brightemng up 'the housing' areas, . 
squares -and .clrciises, , For .roadside .■ avenues ■■ 
Btigenia opemiMa with its light green, leav'es 
has been found to be the most suitahle. It 
sheds its leaves in late February, and renews 
them in early March, after remaining .. leafless ' . 
for only a few days. It has a 'compact semi- ■ 
globose crown.'and its light green leaves, appear 
very ' soothing to the ayes. Avenucfr of tliese 
beautiful overgroen trees adorn the parka on 
both sides of the Kingsway and are also 
planted on many roads. Other auc^a^ssfnl road- 
side trees are KigeKa pinnata, Pongamm glahra^ 
Ficits retiisa, ’Fmis mfeelorm, Cdtb misimUs, 
Sterciilia (data. Cassia fiMtdti, A^itJ^OfTphnlm^ 
indicMSy Pvptmiema oiiilhmsl(u an^l Melia 
azadiraeMa, 

The Secretariat and the Viceregal build iitgs 
are th.e nucleus of the lay-out of New Delhi 
and a number of roads radiate out from them. 
The clipped bushes of Diospgros conllfoVa in 
the lawns in front of the Government of India 
buildings look very attractive. The trees 
annually receive a light pruning treatment, 
the branches being cut at a certain distance 
above the ground. This leaves space for 
pedestrians to wander below, and the Patlian- 
type of liair-eiit, which the trees receive, gives 
them, a trim and smart appoaranee. The 
clumps of Jacarandas at the corners of the 
two Secretariat buildings arc a sight in the 
month of April. 

Most of the circuses in the centre of road 
junctimiB are enlivened with clump..> of flower- 
ing i’.rees like Jacarandas, amnllm, gid moJmrs 
and haehnar. Wliero space available is narrowq 
use has been made of shrubby dmibers like 
tiia various species of Bougamvillma and 
Petraea voltihiUs, 

The squares in housing areas have been 
planted^ with all types of flowering trees. The 
semah m Hastings Square with their flaming 
red flowers are a sight in the months of, March 
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and April. Purple and niaxive kaelmafs lend 
tlieir grace to many squares, tliougli tliey 
Lave a rough time at the hands of inhabitants 
■who pillage their buds mthlessly for preparing 
■.eurryv'. ■ 

Floweiing trees have also been planted at 
the edges in the compoiincls of bungalows which 
are maintained under the suporvisioii of the 
Public Works Department. At the gateways 
bottlebiusli trees with pendulous branches are 
commonly grown. We also find trees of 
Jacamnda mimosaffolm, Baukmia vmiegata^ 
B. furpurea^ Biryhnna indiea^ GreMlm 
fohnita mid, Ochui aqumrosa, I 71 the foreground 
extensive use has been made of 
ornamental shrubs and pinls: oleanders lend 
their gay note tomanybungalow^s of tliaGapitah 
Scented shrubs like Murray a exotica and 
Cestfum nocturmmi exhale their perfume in 
many bungalows. No attempt has, ho'wever, 
been made to vary the planting scheme, and 
as a result all the bungalows look alike. By 
adopting difierent combinations of trees and 
by planting some of tdie floAvering trees in 
23iu‘o avenues, Nexv Delhi could have been 
made moitv colourful. Another defect from 
wi lie j I the plantation scheme for compounds 
of Kcaav Delhi biiiigaloAVB siifihrs is that fruit- 
trees liave been totally ignored, and tooanuch 
emphasis has been laid on mere ornamentals. 
Plantation scheme of New Dellii can be veiy^ 
much improved, if fruit trees like grafted 
mangoes, citrics plants, figs, and papayas 
compronTise between beauty and utility. 

Plantation plan for our highways 

A plantation plan for our National, Provin- 
cial and District Board Inghwnys is urgently 
wumted. In drawing sucli a plan, climate of 
a place, its toniperature, rainfall, soil and 
water-level slioiild be carefully considered and 
sxiitable species selected. 

Avoid mixtures. On account of indiscrimi- 
nate planting and thoughtless replacements 
our roadside aveiiueB have become very much 
mixed. It is very essential that mixtures of 
different species be avoided and we should 
have pure avenues of a siiigle species for long 
stretehes. This will not only improve their 
appearance but also render their management 
more economic, re-plantation easier and will 
rationalize their exploitation for commercial 
pur 2 >oseB, If mahms and neems are grown in 
pure avenues for miles, oiberushing industry 


can be easily started in such districts. Due 
to giwtli in compact areas there wdll be 
saving in transport charges, Simila rly 
fiirnitu re-making industry can be encoiiTaged in 
sub-Himal avail districts which specialize in 
alieeslimn, sal and teak. Tamarind fruit which 
now' only serves as a staple diet of monkeys, 
can be profitably exported to Western Pakis- 
tan. Malma can be used for tlie maiiii- 
facture of power alcohol. 

Shade, Th.^ main function of a roadside 
avenue is shade. Hence those trees which 
are quick-growing and provide dense shade 
should be selected. The trees selected should 
provide shade not only at sides, but also in 
the centre of the road. From this point of 
view trees with an umbrella or sub- umbrella 
ciwn like ^ imli and am, are 

more suitable than trees wdtii a linear, elonga- 
ted crown like teak, Eucalyptus and Milliny-^ 
tonia. If these trees provide shade, and also 
yield valuable timber or fruit, they arc still 
more ciesirable. The trees sliould be planted 
40 ft. apart so that their crowuis may develoj) 
freely. Where the road is more than 100 ft. 
wide a double avenue of trees, with tlie outer 
avenue near the boiindary litie, Bhoiild he 
groAVJi. A section of Luckiiow-Eac Bareli 
road has such a double avenue and the road 
is very shady and cool. 

Selection of trees. Trees for various roadn 
should be selected with due regard to rain- 
fail, soil, temperature and warter-ieveL Onft 
1:1] ose trees sliould be giwn along roadsides 
which provide thick shade and are also valu- 
able from the economic point of view. The 
follow'ing trees wdiieh are shady and also yield 
products of economic value, are recomniemded : 
Neem (Azadirachta indica) 
lllahua {Bassia latifalia) 

Imli {Tamarindus indica) 

Slieesham (Dalbergia sissoo) 

Mango {Mamfifcm indica) 

Sufed siris {Alhhzla prrocem) 

Fiihechbkmi samian (Rain Tree) 

Trees unsuitable for roadside avenues. The 
following trees should on no account be 
planted along the roadside : 

Eucalyptus (all species) 

Millingtonia hortensis {neem chamheli) 
Eugenia jambola,na (jaman) 

Albizzia lebbeh {kola siris) 

Cassia siamea : - : - 

Ficus glomerata {gular) 
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All these trees are fragile with, very weak 
wood and consequently break easily in a 
wmd"Storm. The result is that after a heavy 
storm roads becoino ]>loched and traffic is 
stopped for a considerable length of time, and 
during a storm these trees are a positive 
BJOiiace to the lives of unfortunate travellers 
■who happen, to be on the. road. Besides 
E'ucahjpius and neem vlumiheli have linear, 
elongated crowns which provide poor shade. 

Tliorny trees. The following trees gre thorny 
and theii' thorns are a nuisance to pneumatic 
tyres of small cars, cycles and motor-cycles. 
Aeaoia arabiea {babul) 

Acacia modesta {pJmlalii) 

Zizyflim jujnba (ber) 

Ideal village plantation 

Village sliamilat, the common land which is 
used for pasturing cattle, is ideal for village 
plantations. Old fallow land which has been 
out of cultivation for a long time can also 
be taken up for plantation purposes. The 
question is whether these plantations should 
be raised and managed by individual farmers 
or by the village panehayat. Plantation under 
the supervision of the paucliayat and common 
■ownership of the trees is an ideal solution, 
but the difficulty lies in the lack of corporate 
sense in many villages. Usually we find 
that everyone’s reBpoasibillty is no one’s 
responsibility, and trees ])lanted wuth great 
effort are grazed hr cattle. Bo we have to 
adopt both, the roine<iies. In a village where a 
qmichayat is functioning successfully tlie planta- 
tion should be raised hj the panehayat whicli 
can also appoint village young men as guards 
.for protecting the trees .for the first two years. 

Ill some villages it would be more feasible 
to partition the village waste-la nd into units, 
one to five acres in area. These plots should 
be enclosed by hidvlm walls to give protection 
to young trees. Where water table is fairly 
high, a kutcha well may also be dug in the 
plot. Near the boundary wall thorny fuel 
trees like babul or mesqiute {Pmsopis jidifiora) 
may be planted. In the middle area fruit trees 
like desi mango and katkil may be planted. The 
fruit trees may occupy 25 per cent of the 
area and the remaining should be covered 
by fuel and timber trees. . 

Celebrating tree-planting weeks 
A ' Laud and Development Act ’ has been 


passed recently by the Central Legislature for 
the ceiitTally administered areas of Delhi 
Proviao.e;' and Ajmer, '.Merwara. Under this 
Act a Development Comniissioner will be 
appointed who, assisted by a Board, will 
prepare schemes on meny^ such matters as 
the preservation and improvetnent of soil, 
prevention of soil erosion, development of 
horticulture and planting of forest trees, 
control and maintenance of tree growth, and 
planting or sowing of trees, shrubs and grasses 
for the purpose of afforesting uncultivablo 
laud, etc. If practic«able schemes are prepared 
and implemented with vigour, this piece of 
legislation will be of great mse. 

~A country, however, cannot be legislated 
into progress, and the mere passing of a.E 
Act does not provide a remedy for a vest 
problem. The ambitious tree-planting scheme 
we liave outlined requires a nation-wida 
effort for its miplementation. The importance 
of tree-planting must be brought home to all 
our countrymen, and by organizing tree- 
planting drives and weeks the entire nation 
must be enthused. With this object in view 
a Tree Planting Week was celebrated in Delhi 
Province in Juiy, 191-7 wliicli was inaugurated 
by l?andife Jawaharkl Nehru, Sardar ratei 
and Shri Eajhagopalachari. The Week was a 
great success and all tlie/ and public 

gardens of Delhi were planted with beaiitiM 
flowering trees whose flo wea^$ vvill lend their 
grace and beauty to our Capital six years 
hence. Our main object in celebrating tlu 
week to was .focus the attention of our people 
to the natural importance of tree planting. 
As Mahatma Gandhi comiaented in one of his 
evening post-prayer speeches : The official 
who originated th(3 idea of tree planting did 
not do it for fancy, nor was it meant for 
monied men. It began %vith tlimn bo that 
others would copy them and thus add to the 
wealth and rainfall of India ’k The idea of 
celebrating. Tree Planting Weeks has caught 
the imagination of the people, and since last 
year such weeks were celebrated in many 
provinces. Planting of trees is regarded as 
an act of virtue in India, and as the trees 
we have planted grow up, they will remind 
our younger generation of the message of a 
nineteenth century poet : 

He that pianteth a tree is the servant of God, 
He provideth a kindness for many generations. 
And faces that he hath not seen shall bless him. 
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POTATO ■ 

'By W. Babtqit. '■. tPuBIislied by- 
Oliapinan t% Hall, London, pp, 319, 25s.) 

rilHB potato BOW occupies a proiiiiiieiit 
I pla,ce la tliB world food economy ; its 
total world production exceeds that of 
wheat and rice. The position, second only to 
cereals, which the potato has won for itself, 
is ascribed to several different causes, not the 
least important of which is its intrinsic 
merits as food A Besides being mainly a 
starohy food— a crop of potatoes yields ah out 
twice the quantity of starchy food as wheat 
or rice from the same plot of ground ; potato 
contains considerable amounts of protein, 

minerals and vitamins B and G. It has, 

however, certain disadvantages. It is not an 
ideal food to transport ; it is readily briiised 
.and in consequence suffers considerable loss 
during transport and storage. It is subject 
to several disea^ses, particularly, . the virus 
•diseases, wliich take a heavy toil of the yield. 
A great deal of research work has been done 
on tins crop, since its fil^st introdiiotioii into 
Europe from South America in the sixteonth 
century, and there is a considerable volume 
■of literature dealing witii the various aspects 
of its production and utilijsation. W. G. 
Barton, in this book, has summarized the 
available information dealing particiilarly wdtli 
the yield of the crop as intliienced by various 
factors such as the climate, soil, niaiiimiig 
and varieties h He has also discussed at 
iengtfh 'what proportion of this yield consists 
of potentially nutritive matter, «and what 
factors iniluenGe this proportion, its coinposi- 
tion, its loss during cooking and the quality 
of the cooked tubers h The question of 
storage of potatoes from the point of view 
of eliminating losses and retaining the nutri- 
tive value of the tubers, has also received his 


attention. This book is a vain able addition 
to oiir knovdedge of the potato as a source 
of food and should serve as a guide to all 
those interested in furthering its use as siicht 

The book is divided into ten chapters. The 
first chapter deals with the iatroduetion of 
the potato from its original home into the 
European countries, the history of its develop- 
ment in British Isles, its annual j)roduction 
and consumption. Chapter two briefly oiit- 
lill6^3 the origin of the varieties, the bases of 
their classification and the characteristics of 
a few important varieties. The succeeding 
four chapters, which form an important sec- 
tion of the hook, discuss the question of yield 
and dry matter content of the potato as 
infiiienced b}^ seaon, soil, oultriral and 
manurial praoticeB, variety and disease. 
Through out emphasis is laid on the complex 
iiiteracdoii of these factors in infiiiencing the 
yield. In chapter seven, the of the 

tuber is discussed with refeirence to its 
stiuiGtare, coniposttion^^^a^^^ proportion of its 
coTistitiieats. Gliapters eight and nine deal 
with the nil tditive value of the tuber as 
judged by the extend which the various 
coustitueots arc digestible and tlie proportion 
lost during the process of preparation and 
cooking. The criteria of quality of the various 
foriUvS of cooked potato am aiso given. The 
methods of storage are discussed in detail in 
the last chapter in relation to its effects upon 
nutritive value and culinary quality. Eetei- 
Giice is also made to the uses of potato other 
than for human consumption in an appendix. 

The book consists of 270 pages of easy 
reading matter with a number of useful tables, 
diagrams and a few plates. Tliere are also 
three appendices and an author index, an 
index of potato varieties and a subject index 
at the end of the book. Belevant references 
to literature are given at the end of each . 
chapter. (S. B.) 
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News and views. 

CENTRAL ARECANUT COMMITTEE 


T he Governnient of India have decided 
to set tip a Central Arecanut Committee 
for tlie improvement and development of 
the production and marketing of arecannt 
and its products. The Committee will consist 
of the- Minister for Agriculture, Government 
of India, as President and the following 
members : Tiie Agriculture Commissioner and 
tlie Marketing Adviser, Government of India ; 
a representative each of the Ministeries ot* 
S'iiiance and Commerce to be nominated l>y 
the Central Goverximent ; four members of the 
Dominion Parliament who are neither growers 
of nor traders in, arecaiiut who will bo nomina- 
ted to represent c’onsiimcrs ; eight members 
representing arccanut growers of whom four 
shall he nominated by the GoverDiiient of 
Madras, one by the Governments of Tra van- 
core and Cochin and one each by the Govern- 
ments of Bombay, A??sam and Mysore ; seven 
persons lepresenting tlie Departments of 
Agriculture of Assam, Bombay, Coorg, Madras, 
Mysore, Travancore, Cochin and West Bengal 
to be appointed in eacli case by tli.e Govern- 
ment concerned, and six persons representing 
the trade in arecaiiut, one each being nomina- 
ted by the Government of Madras, M.ysorc, 
Travancore and Cochin, the All-India Bnpari 
Federation, the Federatioti of Indian. Chambers 
of Commerce and Industry and the Palghat 
Chambers of Commerce. 

Infer alia the Committee will assist and 
encourage agricultnial, industrial, technological 
and economic research in arecaniits ; produce, 
test and distribute improved varieties of seed ; 
encourage the adoption of improved methods 
of cultivation ; assist in the control of parasites 
and diseases which affect arecanut ; encourage 
. the adoption of improved measures for axeca- 
. nut marketing ; give financial and technical 
assistance to organimtions engaged in growing, 
processing, grading and marketing arecanut, 


CONSTITUTED 


establish a market intelligence service aiHi 
recommend maximum and ininimiim pi ices 
to be fixed for arecanut and the controll- 
ed piircluise and distiimition of arecaiHit 
imports. 

The Government of India will give, an 
annual grant to the Committee not exc*?ediug 
Rs. 5 lakhs and will appoint a Secretary and 
Cooperative Arecanut Marketing Officer to 
assist the Committee. 

The establishment of the Central Arecanut 
Committee follows the reconuviendntioos made 
by an ad hm committee set up by tin? ImHan 
Council of Agriciilturul Ecseandi in if) if?, 
whicli considered the preliminaiy nionsinvs 
necessary for affecting im|.?royciiicnts in tin* 
ai’ccanut industry. The Cenrrai ivOAvn'unienr- 
had been receiving numerous representatioiis 
from individual producers and arecanut 
associations in ?Sonth India on the diilieiilti?‘s 
facing the industry. These were : Lack of 
scientilio resea i*e.h to improve rlie cultivation 
and production of arecanut, the ravages ot‘ 
diseases and the ilhdeveioped nmrketiiig 
methods in existence. The possibilities of 
cheap and heavy imports of nretamur from the 
Btrait Seitiements, Oe.yion and other areas 
in Bouth-East Asia, ami thnir depressing <ulect 
on the prices of the indigenous variety were, 
also stressed, and it wais suggested Mud' tluuv 
should be some control to regulate the luaihet- 
ing of the Indian and tire imported vaiietios. 

Madras is the largest groover of areeauiits 
in India with 107,000 acres under this commo- 
dity and Coorg the smaliest wdtli 800 acres 
only. 

The Hon’ble Shri Jairamdas Daulatram, 
India's Agriculture and Food Minister, who is 
the President of the newdy constituted 
Arecanut Committee, has apponited Mr. Iv. 
Madhava Menon, Minister of Agriculture, Govern- 
ment of Madras, to be its first Vice-President. 
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The new plough evolved by the Indian Agricultural Research Institute. 






IMPROVED 


T HJIj iiidiaji Agiicriltuj'al ’Eesearc.'ii Insti- 

tiifee oi'^ tlie Ceiii/mJ,, Miiiistay :0 
^ .cultore^ lias ' . .evolved ^ a new p,loi]gli wldoh 
.Wit a. a siiigle .pair, o.f ■biilloeks is capable or 


work 


done byAb'e' normal 


doing twice tiie 
des*?' plouglj. 

1 lie. new ploiigii is simple in coiigtriiction 
and consists^ of tlie bottoms only of two 
standard piouglis, suitably coupled by- 
means of an iron iramework and pul led by^ a 
single central beam. The piouglis are so 
spaced that ideat-ical furrows lire cut and 
tlnfy (.•arry out in one operation that much of 
v\oik which would be jicrionxied in two opera- 
tions by the standard plough. 

Cie nt-.w^ plough is eompiiratively light, its 
weight being approximatelv aU per cent 
heavier than the <led ].iougl!.‘ THals given to 
the plough in tlie Agricultural Research Insti- 
tute simived that the draft did not exceed 
•ibO !b. as against the normal draft, of 155 lli. 
ol a. (fesi jiloiigh. The additional draft of the 


now lyragh is not likely to be heavv for 
bullocks as experience has shown that so far 
y plonghiy is^ concerned bullocks are usually 
uiuhnloude.:,. .1 ests carried out at the Insti- 
tute .show taat an ordinary pair of biillooks 
.donnle plough without undue 
txtm e.flort. Tiie output of work and the 
quality of .ploughing will also autoinatically 
be unproved, beasoned ploughmen who have 
used yie nevv plough are enthusiastic about 
it and state that it is easier and less tiresome 
to operate due to its stableness when in work. 

Besides its fiimplicity in construction the 
new p ongh is comparatively ecoiiomical— 
a coiisideratum which is particularly important 
lor ilic people wlio will use it. Compared to 
lbs ciipacity ol doubling the output of work 
Uw co.st of oonstriictiou is not more than 
Mi tyr c<.mt of that a .single plough and the 
aiuchini) can be easily .repaired or even 
constructed by the village blacksmith or 
carpenter, 




I.C.A.R. ENQUIRY ON MEDICINAL PLANTS AND 

FOOD POISONS 


A SCIENTIFIC eiu|uirv;, extending over 
a period of 12 years, on Indian nn^dieliiiil, 
plants and fooil poihons wliieli was 
iannck^d nnder the auspices of tlie Indian 
Council of xlgriciiitural Rcseaieli. in 1935 Ita*-- 
now been completed and Col. R. N. Chopra. 


Srinagar, who conducted the enquiry has 
submitted Ids dual report to the Council. 

Publication of a monograph on jjoisunous 
[dants in India, establishment of a herbarium 
of medicinal and poisanoiis plants, preparation 
of an Indian Pharmacopceia and encourage- 
ment to the cultivation of mediciuai plants 
in the (‘oimtiy are some of the tangible achieve- 
ments arising out of the Hcbeme. Besides, 
the results of the enquiry have also becm of 
considerable as.sistanee to the {istabliHlimmit 
of the Central Drug Eoseareh Laboratory' at 
Lucknow. 

The Report says that the onquirv has 
(lefmitely advanced. the knowledge with’Vegurd 
to pharmacopcBial and allied drugs in .India-. 
A number of firms inanufacturing‘“drngs from 
Indian medicinal plants ha\'e come into 
existence aiidj instead of depending’ on cou” 
centrated extracts from foreign countrios 
practically every kind of gaIoni<^aI ]>owcler 
extracts arf3 now being manufact?xred in Lidia, 
from niaterials xjroduced in the country 
India is the emporium of all kmds of 
medicinal herbs and drugs and, with suitable 
facilities, she can produce not only enough for 


vher immM ; 

„ quantity tor. export,- .Tlie; v^iiquli^r- Lus' 

■: later! cuitiyaticui of iiiedi-clriaiLdaiits. 

, ;drugs wiiidi. Iiave-heen b'rcoighfc' 

. eultival;K)ii :._ ;ii:iay ; Lm* .■ inrrnti.one'd beilmioniia...; 

digitaus, : hyemoya , ■col.eiihimi, y geiitiaji!' 

e|>liedra, pyi'ethruin, etc. A' '' ■ 

: Poisonous, plants, of wliieh there: are a lai'n'P -' 
number in .halia and viiirh are. ix,nsk-ni 
danger, not only tcraiiinials buieeven to h.iiimoi 
: beings have been ..studied . anti di mueh 
,war.ning' ■a.g.ainst:,;.tlu‘ir- .i.n.diBerimiiiate /use ■ I>v 
unqualified ■ j>rai?titiooers. ■ oi. indigenous 
d .systenis , irf medieii.ie/ hm: been sounded . Bomti' ■ 
:,.iood ^ polscms;.'. o.i:: ' ,.siicih::nin Mwmri " 

,;:;i^n.%i:f);vaud seeds' (Affimmm ^mmeemf} ' 

■. wliydi; ■liav^ ; I'ftspoiiKiide' , i&r: lubdimiiig..': 

>'»e I itius; 'i-o ut brig:rks ■ ; o'f., iiujrl - |;>oisos:i!;iiig .anir ue t 

■ iiipnyemi Ibrwoverr' 

soniy\iL.ngcs‘ ;Oi this vast ':|n:(il:rh/i;ii\'liave:..' 80 ' fiir 

■ I.)een Itpric^hed'/arid .i.niTeliyi^ :> 

to /la^^fdium. n 

; . 'e^,; :hi^>n.Qgmpli :Oi:i ])cnso.o:c>.iise|dantiS -of-.I^ ■ 

::;|laslbeert^pi’eparecl:in.'Lwo■■■Vldli.n^ 

: first :.,vcdume;k;expeotecl to be.' published 'shortly '■ ' ' 
..A:.;; herbanmny^on:,' .mediemal' poisono'us' ■■ 
.plaids; in/:; : 
:;;COoroi:nB\,:Vibou;t ;■ I A30./:;:.speeies'^',^ of '/iuediciaal ' ■ 

■ :pMHi.ts.;,. p'u| .^ol vaboiit; , two' /tiio.;iusan(l; ''ibuiid '■ hi- , ' 
■l!nlia-.:S:; l-iiis,:,.: .dierbuiiutii, ■■ ■ s is.-. couBiiltcd. //'.bv .: 

iiiedlcal';/' pinytitiii - 

; st ndentS' Oiml ';industriaiists. ■ ' " ■ 


;y/:;;b 

iage 189, Col. 1 Imo 37, for ‘Dfacee of 

^ ‘ of 

™ fearf ‘ peraom k Indk ’ : lino 24 . far 
His was the life ’ read ‘ His was a life.’ 
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INDIAN FARMING 

■ ■:AUQUST,v,19^^^^ 


THE TASK BEFORE STATISTIGIANS^^^ 


W HEN I .find in Front of me sucli a 
large assembly of statisticians, I ask 
myself wli ether I am in any way 
<|iialified to address yon. Probably the only 
reason why I am asked to «sd dress you is that 
1 happen to be one of those who represent free 
India in the goxnniimeiital sphere. Free India 
has had to deal witlunauy tasks aanl India 
will have niany more equaliy big tasks to 
handle in. the .ihtuiH3. One of the big tasks 
which free India has to handle Is to iiiorease 
Lidia’s agriciiltnrsi ]>rodiiction to tlie inaxiinum 
extent possible. Wiien a country is inhabited 
by as nuiuy as 35 crores of men and wiien 
out of these 35 cron.^s rouglily 80 per ceiil; 
live in tlm rural areas and most ol' this SO 
per cent depend directly ami indirectly on 
iigricuiture, the position wJiich agricultural 
developiiient has to occupy in such a coun- 
try can only be of tbe topmost priority. 
For more reasons tlian one, India has 
attend to its agricultural development. 
Let UB take tli(3 important question of raising 
the standard of living of the people. We all 
knoy' that our .masses residing in the villages 
live on the land and ail their prosperity or 
their poverty is linked up with what their 
land ].)rocIuces* If the masses have to iii> 
crease and improve their standard oF Imng, 
they can only do so if tliey .have the ]3ur- 
chasing power to do so. Therefore, the 
standard of living of our agricultural masses 
can improve only wdieu our land produces 
much, more than it does today. This increased 
production will place in tlie Iiands of the 
agricultural masses greater purchasing power 
with the aid of which they can raistv the 
standard of living. So also linked up with 

^Address by the Hou^ble Shvi Jairamdas Baulatram 
on tbe occasion of the I.C.A.E, Convocation, beid on 
4 May, 1949, for awarding diplomas to the statistical 
trainees. 


agrieuitural development L our indiLstrial 
developinent. Indians indiistjies, if they Imve 
to develop to tlm utmost, must find tlic 
purchasers of industrial products among the 
masses of India. From many points of view, 
apart from the point of view of the content- 
ment of the agrioultural masses, it is recogiuzed 
that we should produce far more from the 
land than we do today, All this roeans very 
careful planning s nd speedy implementation 
of those plans. But plaB.ning is impossible 
imless we have facts before us. We cannot. 
|)lan in a way which is out of touch with the- 
realities of the situation. It is here tha.t the 
science of statistics comes to our aid. It 
constitutes the light whiclj. enables ns to see 
the path on. which we are- treading. .Let us 
take a simple question; let us take the 
question which probably some of you have 
studied. One of the biggest c-Tops in this 
country is wheat. To protect our wlieat; we 
are trying to evolve riist-resistanfe varieties. 
We can only do sc> b}” experiments in tlie field 
n.nd it is for you to assess tbe results of those 
experiments. But without the Btatistician 
w^e are likely to go astray. It is the statistician 
who kno-ws as to what exactly we have to do, 
wdncli vari(?ty of wheat evolved in thelabmatory 
sown under what conditions, .in wrhat quantity, 
iji wdiat texture of the soil, irrigated with how’" 
much water and subject to which other varying 
conditions is to give us the maximum y.iekL 
All these are .matters which statisticians 
examine carefully and so plan correctly and 
estimate the results accurately. I do not W’-aiit 
to go further into these teckiicalities but I 
wish to stress the point that a .statistician can be 
very helpful in the proper planning and execu- 
tion of agricultural programmes in this eoiuitry. 

You have been trained in an Institute which 
has not yet come to occupy the place which 
it merits. Hard work is being done in this 


'msaasfim’r 



THE T^SK BBFUBB hjTATL^TiCIAHB 


Institute in a plain building in unostentatious 
surroundings under the direction of Dr 
Sukliatmci, who occupies an important place 
in tlie international circle of statisticians. 
His unassuming appearance may not help you 
to realize how high is his reputation in the 
world of statisticians. 

India is faced with many big tasks and it 
is the duty of everybody that free India 
should ho able to fulfil each big task. One 
particular task which has relationship with 
our statisticians, one big venture, onc^ big 
challenge which Government have set before 
themselves and before the whole country is 
that by 1951 we shall liberate India from the 
bondage of foreign food. And statisticians 
have quite a responsible and big part to 


])lay ill the achievement of tliis task. The 
correct plaiming as to what should ho done, 
the correct estimate of the results of what 
has been done, all this will be your task. 1, 
therefore, appeal to all of you tluit apart 
from any personal considerations, h^t this 
national consideration inspire you to feel 
that among the thousand.s and lakhs of otilier 
workers who have to partieij^ate in this great 
task, you also will have an important part to 
play. You will hel]) to determine our plans, 
you will help to implement those plans and 
you wdil help to evStimate the results of those 
plans. I hope this spirit will continue to 
guide you not only during tlu^se two years 
but so long as you remain and Liinctioa as 
statisticians. 







Original Articles 

ROMANCE OF THE REBORN SUGAR INDUSTRY IN 

INDIA’ 


By T. S. VENKATARAMAN 

T hough it is widely known that tlie 
Benares Hindu University owes its 
origin to our revered leader, Pandit 
Madan Mohan Malvyaji, it is within the 
knowledge of only a few that the rebirth of 
the Indian sugar industry was also iiutiated 
by Pandit] i. It was he who drew the atten- 
tion of the Government of India to the 
deteriorating position of the home industry 
caused by im])orts of cheap white sugar from 
Java. At the instance of the legislature, the 
Central Agricultural Board initiated work in 
tw’o directions. ^ One was on the mamrhiotur- 
ing side and consisted of trying to evolve a, 
unit in between the. modern sugar factory 
and gur niamifacturmg methods. To the 
Station at Coimbatore was entrusted the task 
of producing improved sngarcanes for the 
coiintry. This is because the canes in cultiva- 
tion over the bulk of India were easily some 
of the poorest in the world. 

New canes 

In vie.w of fche fact that canes imported 
from other countries vrere mostly failures, 
the station at Ckhmbatore attemjjted to pro- 
duce new canes within the country ].>y suitable 
breeding. At that time the opinion was 
strongly held both in India and outside that 
sugarcaiies did not produce fertile seeds under 
Indian conditions. The first sugarcane seed- 
lings that germinated were too carefully grown 
and under such artificial conditions that 
most of them died out. An attempt was 
therefore made to germinate the seeds in 
the open and under natural coiiditious exposed 
to both the sun and rain of India. This 
resulted in quite a large number of germina- 
tions which gave the suspicion that they were 
all only grasses and not real sugarcane seed- 

* Summary of a popular lecture delivered by , Br 
T. vS. Veukataraman at Walchandnagar, on l6 Fe- 
bruary, 1949 on the occasion of the Eleventh Meeting 
of the Indian Central Sugarcane Oominittee, 
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lings. The order was therefore given that 
they should be destroyed to prevent discredit 
to the attempt. Fortunately, however, a 
holiday intervened between the order and its 
execution. This enabled a reconsideration of 
the matter and it was decided to keep the 
seedlings for a couple of montli.s but removed 
from public view. If ordinary grasses they 
would Bhow” themselves U}> hy the time, Tlie 
wells in Coimbatore a.re very dee]> and the 
.seedlings found a lodging in the berm ■ of 
these wells hidden from public view. These 
plants, which later proved to be genuine 
sugarcane seedlings, were thus born and 
grew under some form of imprisonment. 
This reminds one of the manner in which 
great men were ushered into this world. 
Lord Jesus was born in a manger and Lord 
Krishna in a prison. 

When the Indian Sugar Committee of 1920 
visited our chief source at that time of white 
sugar, namely Java, both information and 
plant material were freely given to India 
as it was tlioiiglit at the time that India could 
never count in the white sugar world. It 
was then more than half a dozen years since 
the Coimbatore station was started on a 
tempo ra.]*y basis and its productions were 
beginning to show some promise in the experi- 
mental plots of certain provincial stations. 
Even so, the committee which contained men 
of knowledge and experience made bold to 
recommend the continuance of the Coimbatore 
attempt. 

Productions from Coimbatore 

The productions from Coimbatore had many 
vicissitudes during their infancy and child- 
hood stages. Being on a temporary basis 
the retrenchment committee constituted at 
the time by Government to effect economies 
naturally, paid its first attention to Coimba- 
tore. Fortunately, liowevex, the canes from 
Coimbatore, though yet grown only in small 
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plots, liiid attxaoted tbe attention of a group stolen from experimental stations and one 
of sugar factories in Nortlieru India under sucli cane, rejected by the Experiment Bjatioii 
European management. This was because of at the time, served the industry iii a I'cmark- 
the enthusiasm of the Sugar Bureau under aide way for some time. Tliis shows tha{» 

Mr. Wynne Sayer who was able to get grants when an improvement is real it does not taice 
from the factories for expanding this work, imioli labour to put it across to the Imlian 

As hard headed biismessineu had phna*d cuitivatov. 

belief in tln‘ possibilities of the CoimbatuiM The Cknmbatore productions siH)n laime lo 
attempt, it was easy for the (loveniment of be known in the other suganaine stations of 
India to continue the station though for short the world and indents began to pour in from 
periods and on temporary basis. other sugar stations on the basis of exchange 

At that time certain of the scientists at of material. Today, the Ooimbatore prodiic- 

Piisa had developed a hostile attitude to the tions liave shown their use in many jiarts 

Coimbatore productions. The now^ famous of the world from Cuba and Peru in the West > 

Sir Albert Howard opined that the Howering to Australia in the East. In fact, the Coimba- 

of the Coimbatore canes showed weakness, tore work came to be known in tlie otlior 

He also mentioned that tlie higher yields parts of the wojid earlier tlian most other d 

would cjuickl).^ impoverish our soils. Mr. G. acluevements of the Agihmltural Departments 

Clarke who was in-cliaigc of the niost impor" in the country, 

taut sugarcane .station in the U.P. pinned his » • « 

faith in the Java canes which he had imported factors 

and wduch he was pushing into the cane belt. If one were to examine the liasic ihetors 
He felt that Coimbatore could not come up on which the Coimbatore work was ),milt 

to the level of the Java cane-B and therefore up these may be summarized in three words : 

practically banned the Cultivation of Coimbatore sincerity, boldness and high endeavour. From 

cane near his station. Peril aps, the first the very commencement the persons in charge 

favourable report of Coimbatore work came of Coimbatore worlc. concentrated their sole 

from distant Cuba wdiero Co. 281 was found attention on only one object namely, the 

to be a useful cane. The hictory at Neili" production of improved <aiiie.s for India, 

kuppam in South India came to know of this Secondary issues of however great scientific 

and obtained planting material of this cane interests were religiously eschewed to conserve 

from Coim]>atore. the energies of the station for the main work 


m 


Apart from the . above tliere existed a 
popular prejudice against these productions 
because they were new. Some North Indian 
cultivators thought that because of tbeir 
flowering the Coimbatore canes would iilti- 
mately develop weakness. It wms even 
believed at the time that guf from Coimbatore 
canes -would cause impotency. 

Amidst these gloomy euvironmeuts credit 
is due to the first Tariff Board wliich definitely 
realized that tliere was some possibility m 
India to develop a strong home industry. It 
has to, be remembered that at the tinie the 
Coimbatore productions were practically con- 
fined to experimental plots in Government 
Ihrms. The Couubatore canes soon spread 
into cultivation and easily established . their 
; superiority in the grower’s fields. Planting 
material of certain of these canes were even 


set before it. This aspect, research with a 
definite aim, is very important for real scienti- 
fic advance. Unfortunately, this is jiot always 
j'ealized in the count ry. Again, the Ooimba,- 
toro scientists pursued in their endeavour ne^Y 
and i)okl lines in their scheme of hybridiza- 
tion. The programmes followed wei‘e frowned 
upon by orthodox text-boidc scientists. 
Today the Coimbatore sugarcane station has 
got a range of parent material comivarable 
and, in some- cases, superior to tlie other 
sugarcane stations of the world. For success 
in the future the station needs a personnel 
with high enthusiasm and boldness to follow 
up the new and novel lines of liybridizatiuii 
laid down during the past three decades of 
its existence, and freedom to carry on its 
work unhampered by official red tape and all 
that it connotes. 
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MANUFACTURE OF PALM CANDY 

By S. C. ROY and B. C, JOSHI ■ 


W ITH the iiitrod iiction of prohibition 
in certain palm-growing provinces of 
the country, attention of the Central 
Government as well as the public is being 
{liverted to the development of the age-old 
cottage industrieB of palm gur and palm 
candy mamifacture in India. So far, a large 
quantity of palm juice was being used for 
alcoholic fermentation and the fermented 
product had become a regular commodity in 
trade. This juice has now to be converted 
into crystallized sugar using improved processes 
and equipment. A separate department 
devoted solely to the development of the 
indigenous industries of palm jaggery and 
candy mamifacture has been started under 
the Palm Gur Adviser to the Government of 
India. This departmeiit has started many 
research centres all over India and the 
development work is in full swing. 

India is the largest palm sugar producing 
country in the world. The average annual 
production being about 171 tonsl. Palm 
sugar or candy making industries are mostly 
located along the coast line of the country 
where palnivS thrive bevSt. There are man}- 
varieties of palms growing in India, but 
only a feiv varieties yielding higher percentage 
of sugar are used for the manufacture of palm 
jaggery. A good bit of this jaggery undergoes 
a rehniiig process and turned ii^i-o palm candy. 

In view of the importance of the subject, 
a study of the indigenous processes of palm 
candy manufacture, as practised in certain 
parts of West Bengal, was taken, up and 
experiments were undei'taken to effect improve- 
ment in the plant and process of manufacture 
of palm candy from palm jaggery. 

Indigenous method of palm candy manu- 
facture 

The process was studied at tlie s]>ot during 

1. Ba/poi't on- tha Marketing of Sugar in luai'n am! 
Buntidf 1943. Marketing series Ho. 89. 


8. 0. HOY is Director of Indian Institute of Sugar 
Technology in India and B. C. elOSHI is Chemist, 
Sugar Candy Beaearch Scheme of the Institute. 


a visit to a palm candy manufacturing concern 
at Calcutta. A sample of the jaggery was 
brought from Calcutta and analysed. It had 
the follow^ing composition : 

Brix.- 'Pol/^ Py. .pH. 'Red /'Ash, 

. sugar 

89‘Oi 71*20 79*99 6*1 5-078 3'00 

Ordinarily the jaggery is poured into gunny 
bags which are hung by hooks to drain off 
the liquid substance from it. Later these 
bags are pressed to drain out adheriiig 
molasses. The sugar so obtained is some- 
what lighter in colour. This is dried and 
stored. 

This sugar from palmyra palm jaggery is 
melted in an iron pan over an open -fired 
furnace. Clariiicatioii is effected hy adding 
diliited niilk and skimming off tlie scum. 
At this stage, some Hydros is also added to 
it to improve colour. Strike temperature is 
judged by nieans of the ‘ thumb method.’ 
The concentrated liffuor is transferred to tah 
and kept for crystallization for about a week. 
These tals are similar to those used in sugar 
candy majiufactiire. After the crystallization 
is over, the tals are piiiictiired and the mother- 
liquor is drained out. Draiumg goes on fer 
two or three days. During this time the 
candy is also dried. It is taken out from the 
fals and cut into small piecjes, packed in bags 
or tins and sold, Tlie total yield of candy is 
only about 20 per cent on the weiglit of 
jaggery.'' ^ ■ ■ , “■ 

The drained mother-liquor is further con- 
centrated and kept into drums for crystalliza- 
tion. After three or four days the crystalliza- 
tion is com 2 )lete, and small dark crystals 
are formed inside the mass. These crystals 
are separated from the mother-liquor hy 
straining through gunny bags. The crystals 
so separated are mixed with the original palm 
sugar and boiled off tor another crop of candy. 

The mother-liquor drained is unfit for any 
further candy crop. A sample of this mother- 
liquor was brought from Calcutta and analysed. 
It was found to have the following composi- 
tion : 
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Brix. 

Pol 

Pr. 

pH. 

■Red Ash- 

sugar 

76-45 

56-80 

74-29 

6-0 

10 ’58 3*80 


Agricultural Officer, Ellore. The ja^gerv was 
almost solid and had a very dark apneanuicc. 
It had the following cmnposition : 


This is either sold away to tobacco manu- 
facturers for bienfUiig it with tobacco or used 
along with coal-tar for painting roads, etc. 
Binne licentiate distillers use this motht?r- 
liquor for the maiuifactnre of alcohol as well. 

Improving the quality of palm sugar from 
palm jaggery 

With a view^ to introducing improved 
methods for the manufacture of palm candy, 
it was proposed to conduct a few experiments 
on the manufacture of a better quality of 
]ialm sugar thasi that usually tak(m out from 
palm jaggery. 

Palmyra jaggery was obtained from the 


Pol 

Sucrose 

Glucose 

Moisture 

Ash 


82 '4.0 per cent 
T8'- 4:3' , y„;' 

O' bb , . j j 


The following experiments were conducted 
with the jaggery !nentu>iied above : 

OlarijlmtloH : A melt (d Brix of the 
above jaggerv' was prepared and treated with 
different proportions of milk, carbon, phos- 
phoric acid and alumina cream. The treated 
melt was boiled and llltered. The filtrates 
were analysed for colours. Tlu‘ n^snlts are 
tabulate<l in Table 1, 


Table I 

Ckmifiefifion of palmyra pnhn jaggery melt. Brix,-r-70''\ 

freatnmit iu each set. 


melt ivfifi talra for 


Tre/atmeiit — 

Colours 

{reading taken in } 

in. cell) 


'■ V. 

B. ■ :B. ,'V 

ToUfl 

Ooutrol 


0-3 

18*8 

c.o. iiiilk 

U*S 

CM 

15*8 

Melt — 5 e.e. milk 

10*8 

3-2 (M 

18*0 

Melt-—.] gm. {3ai’hon— 2 e.n. milk 

10*0 

8*0 

18*0 

Aieit — 2 gm. carbon — 2 e.c. milk 

10 d] 

2*2 ' 

12*8 

Melt — 5 c.o. aiumiiia cream — 2 
c.c. milk, i giVi. carbon 

9-8 

1-7 

11 '5 

Abdt — 100 o.e. alumina cream 

^ 8-2: 

8*8 

18*0 

Alelt-— ilO c.e, milk 

Hdi 

1*0 


Alelt — 1 drop of 1 T;,P 04— 1 gm, 
carbon 

.>'2 

1*8 

7*0 


Oliservatioiis 


Very dark and tuiddd 
do. 

i>ark and a bit tuikid 
. 'do. 

Lighter bat a hit turi»{(J ' 

Lighter hwt not vei*v clear 

^ .."do. . 

lighter and clear 
Clear and bright 




As a matter of fact the melt wUvS very dark. 
It waa not advisable to dilute it further 


solution. Analysis of the melt was as below : 


because of higher fuel oousumption. The 
lightest filtrate was obtained with set No. 9 

Brix. 

Pol. 

, r,s'. 

pH. 

AW 

when* one droj) of piiosphoric acid and 1 gui, 
of carbon were added to ICK) c.c. of melt. 

76-70 

68 -3u 

89-11 

6-6 



Tt will be seen from, the results t.hat better 
clarhicatinn of the sample of jaggerv was 
difficult, 

CrystaUimUou of sugar from palmyra 
jaggery : Palmyra jaggery was melted over 
steam in the melting pan. ClarificatioB of the 
melt was effected by using 4 per cent carbon, 
2 per cent milk and a little superphosphate 


One ])er cent Hyflo was used as filter aid 
and the melt ffitered through a filter press. 
The filtered li([uor was concentrated over steam 
to a concentration of 83-7(P Bxix. The con- 
centrated mass was transferred to a Magma- 
mixer where it was cooled and stirred. 

After about two hours’ stirring, the mass 
was purged in a centrifugal and the crystallized 
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sugar was separated. The molasses which, 
separated out had the following com]>ositioii : 


Brix. 

66 • 45 


Pol. 

54*75 


Py. 

,82. ' 39 ■ 


The sugar so obtained was of a light l)row- 
nish colour. It was of the iol lowing cotnposi- 
■ tioii,: : 


Pol 

Moisture 
Invert sugar 

Y. 

Co]oii3*s 28*4 


R. 

6*0 


'Manufacture of palm camiy 

The sugar was melted in a melting pan and 
the melt clarihed using .1 per cent car])on and 
2 per cent milk. The treated melt was filtered 
through a filter press. The filtrate was 
analysed and found io have the following 
compositiou : 


96*2 per cent 

■ ■.:.o*943;''':,, 

B. Tokd 

0*4 34*8 (I- in, cell) 

The sugar bo made was used for the inaiiu- 
fabtiire of ])alm Gumly as descvilied helow. 


Brix, 
71 ‘40 


Pol 
67' 58 


?y, 

94*66 


pH. 

6-8 


The filtrate was concentrated over steam to 
different concenti’ations and transferred to 
t/ils for crystallization. After a duration of eight 
days the tah were drained and the candy 
examined. Results have been ta]>iilated in 
Table 11. 


Table II 

Qrystallimtion of fahn mndif 


Maximum temp. '^.F, Minimum temp. 


Humidity 


■,.84*2^ 


55 '7 


64-00 


8et 

Ko. Strike temperature ®0. 


AnalysivS of coiieentrated syrup 


...Yield of ;0Midy.' 




Brix. 

Pol 


Percent- 
age of yield 

Quality 

■i-y 


■■Yly 8a-ooy 

;';.Y4-97 i: 



Too very small crystals, colour 

dark 

2 

109 . 

SI '44 

76-75 

94-24 

30*4 

Poor crystals, a bit bigger, of. darkish 
eoloui* 

2 

no 

82-50 

77*68 

94-16 

35-0 

Medium aized crystals, darker 

4 

ill 

83 -72, 

78*59 

93 ‘8R 

38-4 

A few well farmed bigger crystals, 
good top layer 

5 

112 

85-00 

80 -U 

94-25 

37-8 

Good general croj), nloseljf compacted 


It will be seen from Table 11 that candy 
in all eases wUvS rather dark. This was chiefly 
due to tiie bad cpiaiity of the jaggery. Low’^er 
concentrations did not give good yield of 
candy. Maximum yield was obtained from a 
strike temperature of Compared to 

the strike temperature in <^ase of sugar solu- 
tions, this temperature was 1*5'^C. higher. 
This liigher temperature might be due to the 
non-sugar content of the jaggery itself. 

The candy obtained was dried and cut to 
pieces. The average analysis of the candy 

AUUUBT, 194.9 


97 • 50 per cent 
0*266,, „ 
0*619 „ „ 
0-188,, „ 


obtained is given below : 

Pol 
Glucose 
Moisture 

Ash .... . . , _ 

Flow diagram for palm candy manu^^ 
"'fdcfme"' 

On the basis of the above experhnents a 
flow diagram as shown in Fig, 1 m given. 
The process consists of : 

{a) Melting the jaggery in a melting tank 
of suitable capacity* Brix. of the melt to .be 
adjusted to 70'^C, 
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(b) Clarification of the melt using adequate (j) Oiystallizers to be drained after Kseveri 

quantities of activated carbon and iiiiik, days and candy separated, dried and bagged. 
The quantities will depend on the quality of (k) A second crop of candy if desired to be 
the jaggery. Hyfio to be used as filter aid. taken from tlie Hiotlierdi<]uor after due 

(c) Filtration of the- melt through a plate clarification, etc. 

and franie tvpe of filter press. 

(d) Couoei{t.ratiou of f,he clarified liquor UHltzation of the palm candy mother- 
over steaiii preferably under vacuum to a liquor 

conoeiitration of 8(T" to 82*^ Brix. (If vacuum Maniifacturers usiiig the iricligenous systein 
pan is used the liquor is to be grained to a of palm candy niaiuifacture usually sell tlie 

masseeuite). niotherdiqiior to tobacco marmfecturers^^^^te 

(e) In the absence of a vacuum pan the blending vvitli tobacco Borne use it for the 

concentrated liquor to be grained in a water manufacture of certain vuirieties of sweets. 
Jacketed Magma-mixer, Bxperiinents were coud acted at the Raval- 

(f) The masseciiite so formed to be centri-^ gaon Centre to device ways and means for a 

fuged in a centrifugal and the sugar washed, better disposal of the motheirtiqiicm As : a 

(g) The sugar to be inelted in to result of a series of experiments it has been 

tank, clarified and filtered. found possible to convert the liquor into a 

(h) The filtered liquor to be concentmted type of syrup which very closely resembles 

over steam to a (unmentration of 82 'V to honey. In countries like Brazil where palm 
84:*^ Brix. - candy is mamifactured on a large scale, thf5 

(i) The eonceiitfuted ]i(|iior to be timisferred wliole of the rnother-liqiior , is usually con- 

to crystallizers. verted into what they call ‘ palm honey 


WASTE PRODUCTS OF COFFEE 

I T wUvS known for a long time that the pulpy residue from the coffee bean 
was a good feed for cattle. It remained a waste product for the siiujile 
reason that cattle did not like the taste of it and therefore would not eat 
it. At a cooqverative ex|)eriment station in El Salvador, American and 
Salvadorean researchers, by experimenting with additional ingredients, 
evolved a formula that made the material palatable to milk cows. The 
waste material can now be used as a substitute for corn. If all the coffee 
pulp in Latin America were converted to cattle feed, a not impossible task, 
it wwiuld provide the equivalent of* about 34 million bushels of corn a year. 
Such an aohieAumient would be sigiiifi.caBt for both the health and the eco- 
nomies of the Latin American coimtrieSj which are now producing only a. 
small ]jei‘c:*ntage of the milk their peoples need. Technical mid Scientific Co- 
operoiion BnUetin, Ptihlic Affairs ‘Depaftment of State, lhS,A,, Februaty 1949, 
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culorie produced per ac].*e being iiigbest than 
a sioiilar area of anj other crop under the 
most fayourable conditions. Moreover/ ttiis 
huge produce can be preserved indefini.teiy 
by preparing meal frooi the dried fruit with- 
out aftectiiig thcr 

The available quantity for consumption fer 
mpita m Jm^h was 22-9 lb. (loc, cit. 2) annually 
(15*2 Ib. in Erigland~-a]l imported), this being 
highest in Bengal (8T*1 lb.) and lowest in 
IT.]?. (0*5 lb.). Unfoto this frait 

does not reach the millions hi our country 
th ougli in the last b?w years the production 
jm' capita lias increased ccuisiderabiy. 

The you iig innermost leaf of banana is 
used as a dressing for liurns as well as for 
covering boils and blisters. From Ayurvedic 
point oi‘ view plantain ciiiTy is a recipe lor 
bowoi troubles and the roots and stems are 
tonieg antiscorbutic and useful in disorders 
of blood. 

Description of the flower 

The iioweir is trimerous and the inhmor 
ovary carries on it the irregular ptu-iaiitli in 
two parts, one called the ’perlyomani repre- 
Beating five perianth lobes, and the scale^ 
representing the sixth. Besides the usual five 
stamens, the sixtii rudimentary or fully 
(level o])ed one is also found sometimes. Of the 
gynoocium, the ovary is tricarpiilary and 
syncar[)ous, one style and single stigma with 
undulating surface. In unusual cases, the 
iiam])er of stylos is three. Transitional stages 
are also found. 

Fruiting time 

The average tinu^ taken to bear the first 
crop of fruit is 10 to 12 mouths after plantin<,^, 
though there is a great variation in fruiting 
time among the differont varieties or even 
among individuals of the same variety, the 
itunimum being six months and tlie maximian 
14. At maturity the intlorescence emerges 
from the rljizome through the j)seudc)-8tem 
and large number of flowers are closely crow- 
ded in the axils of the bright prcjtecting 
bracts. The infioresconce bends over and 
when a sufficient bunch of fruit has set, the 
pendant (isxtremity Uvsed as vegetable) 

with the. remaining unopened flowers and 
bright bracts, should be cut away to give 
better scope for the remaining fruits to 


develop, which in moslv cases are seedle.ss. 
The Singapuri baiiami talces the .iiiaximiiin 
time for fruiting, viz. two to three years. 
IJsually at intervals of hva inonths in* a little 
more trhe successive crops aie securiHl. 

After full growth aiid ripening the buncli 
of fruits is severed and hung up in a dark warm 
place for furthiu’ and the plant is 

cut and removed to gi\'e room for tlie develop- 
ment of the young suckers. The stalk of 
the inflorescejice (thor), (3oiniiig from tlic 
rhizome through pseudo-stem, is utilized as 
v(?getable. 

Number of fruits in -a plant and yield 
per acre 

The number of fruits varies among different 
varieties, though it much depends on soil 
condition and iiiatiiiriiig, the ininiMium bcuug 
50 in a bunch and the maximum 200. An*- 
mially the average yield pc^r acre in India is 
155 maunds^. In Bengai the vicid per muc 
is 500 maunds ; Mysore gives the lowest 
yield being 35 maunds only. Otlier proviuees 
give the following yield.s : Assaan — 2()U 
maunds; Ma.dras — IhO maunds; Buinbay — 
135 mauudB ; Bihar— 90 inavmds; and Tra van- 
core — 49 maunds. 

Food value of the flesh of the fruit 

The value of the baiiaua fruit has already 
been realized from the fact that ifc produces 
maximum calories per a>cre. Barneii^] even 
goes so far as to say that 24 bauaims (pre- 
sumably large ones) with milk, would provide 
a balanced diet for an diilt doing no manual 
labour. However, a coiiiparative self- 
explanatory chart atiapted from Datti#, 


of the best 
below : 

two fruits of India 
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* Barnell, H. K. (1940), The haxiana in relation to 
liuxmin nutrition. 2^rop, Agrk. 17, 148-1411, 

Battji, S, S^cieme aud OuUuref XI,* (8), 304. 
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— IjidioateH either nil or not ascertained. 

Indicates the? presence of a good quantity. 

Indicates the presence of very good quantity. 

Indicates the pivsenoe of rich contents. 

Acid content in banana is presumably negligible, both 
when green and ripe, as opposed to Mango. 

Soil and climate 

Subject to a. liberal supply of water and 
mmsliiue, suitably close to a tank, ditch, /Mi, 
canal or a river, banana can be grown in 
almost all soils, except where the soil is 
heavy and the sub-soil is hard rock or stiff 
clay. In one word the soil should be deep 
and well drained. Banana being a gross 
feeder, maintenance of soil fertility is of 
supreme im].)ortanGe. Where virgin soil is 
brought under plougli the question of manur- 
ing does not crop up at once, but attention 
must ])C given to this question in the future. 
In poor s(dls the jdantations slioiiid be removed 
every ten years and less exhaustive crops 
should be grown if the land is not left al- 
together fallow. 

In India banana is cultivated from Cape 
Comorin to Himalayau heights and is thus 
subject to a wid<i range of climatic conditions. 
But it is a, lover of warm, moist climate with 
a higli degree of rainfall. This is why banana 
grows best iji Bengal; next comes Madras 
and then Bombay* The extreme climates 
of Northern India hinders the extension of 
banana plantation there. 

Propagation 

After ripening of the bunch, the p)seudo- 
stem bearing it is cut i)aok doss to the rhizome, 
and from here lateral off-shoots or suckers 
are developed and the growth, is continued 
by them. Thus, the life of the individual 
plant is indefinite. The extra suckers (tlmre 
should not be more than three at the base), are 
removed for establishing new plantations in June 
or July. Bometimes sections of rhizome with 
one or two buds are also used for propagation. 

Preparation and planting 

Where virgin soil is brought under plough, 
the ffuestion of ])reparation is not a problem 
but in case of cultivated lands, preliminaries 
for the preparation of soil is of supreme impor- 
tance. Firminger’s^ method is recommeii- 

^ Firmiager, T.A*0. (1890). A Manual for Gardening 
for Bengal and Upper Indi% 176. 
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ded : Soil operation should be begun anj^ time 
before rains, let us say in January. Soil is 
deeply ploughed and left to the action of the 
elements* Then Just as the rains break, simn 
hemp {Grotalaria juncea) at the rate of 40 lb. 
of seed per acre is sown. This will come up 
vigorously with the rains. Mter some weeks 
it is cut down and ploughed m tskii ; let it rot 
well to harrow again. At the end of the rains, 
pits, 12 ft. apart, are dug for the fruit trees 
and between them a crop of deep-rooted 
legume is given to break up the sub-soil,— a 
short season groundnut, such as small Japa- 
nese, is admirable. The nuts are harvested 
and the roots, stem, etc. are retained to the 
sub-soii. 

One year after the start of soil operation 
suckers are planted in pits within fields of 
standing aus paddy, arum, brinjai, ginger, 
if not nuts already mentioned. The suckers 
should preferably be ‘maiden’ suckers, i.e. 
suckers about eight months old, with adult 
foliage as opposed to ' sword ’ suckers, which 
are younger with narrow leaves. A.s has 
already been said, suckers are usually planted 
in the rainy season. The pits should be about 
a cubit deep and should be manured. Some- 
times dried banana leaves are burned and put 
into the pits to check termites ; fresh cowduirg 
is also added. 

Maintenance of soil fertility 

However rich the soil may be, the fertility 
level should always be maintained at par as 
banana is a gross feeder. Bailion^ et al found 
that the banana plant absorbed from the soil 
a moderate amount of nitrogen, little phosphorus 
and a very large amount of potash, the latter 
accounting for 10 per cent of total potash lost 
from the soil. In India similar results were, 
however, obtained by Norris and Ayyar*^ as 
early as 1925. The scheme of maimring should 
be aimed at maintaining the equilibrium, of the 
replenished earth. In India farmyard manure, 
oilcakes and bonemeal are used as well as 
wood ash and bonemeal, though the latter 
were not frequently used by the orthodox 

^ Bailion, A. F., Holmes, B., and Lewis, A.iL {193S). 
Composition and nutrient uptake of the banana plant 
with speoial referenc€^ to Canaries. Tmp. Agric, 10, 
139-44. 

- Norris, B. V. and Ayyar, C. V. B. (1926). The 
Nitrogen and mineral requirement of the plantain, , 
Agrir, J, India 20, 463-7. 





Fig. 4, Flowers of Banana I & 
11. a, the inferior ovary ; b, 
the ; c, the perij^oniunt ; 
d, the stamens and e, the 
style with the stigma. In 
fig. n. the scale has been re- 
moved to show the position 
of the style and stamens. 
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cultivators earlier,, Compost is now a byword 
If, liowever, this excellent manure is not avail- 
able, fresh nightsoil may be used. J’irininger 
( loc. cit. ) siiggestecl 15 lb. of F.Y.M., 5 lb. 
of boimneal and 7 lb. of wood ash per plant 
for the first year and 5 lb. F.Y.M., 5 oz. of. 
bonemeal and 1 lb. of wood ash per plant for 
the second year. Green mamiring is- deskable 
once a year and the soil must be kept well 
hoed. 

Control , of disemes and pe$t 
Panama disease (more popularly known as 
banana wilt caused by the fungus Fiisarimn 
cAibeme) first attracted attention in Panama 
and Costa Eica early in this century, and 
caused serious loss and abandoning of cultiva- 
tion in large areas in the West. From the 
survey of the banana areas of tropical America 
and West Indies, it lias been concluded 
that fundamentally the disease developed as 
the result of unfavourable soil conditions. 
Flood fallowing of areas affected by wilt has 
given ehhctive results as has been definitely 
concluded by Wardlaw^ ft’om observations and 
expeiiiiieiits carried out in the West. This 
flood fallowung, however, may not be success- 
ful in the case of acid soils. 

In the East, serious loss is caused by a disease, 
which passes under the name of '' bunchy top’ 
and was originally supposed to be associated 
with the attacks of the nematode, 
mdioiGola, This suppositioii has been reviewed 
by scientists who have indicated that the 
disease fills into the group of virus diseases 
not directly transmissible. In this case the 
agent of transmission is the aphid, 
nigronermse ; Ocfeiciia and Catflimisan^ definitely 
concluded that there was no association 
between the disease and the nematode. This 
trouble has been effectively controlled by the 
total destruction of the diseased plants. 

The black rot disease, caused by the fungus 
Gleosporkm musanm^ is responsible for the 
loss of fruits on the plant as well as in the vstore. 
Spraying with ammoniacal copper carbonate 
prevents it from the malady. There is scope 
for raising improved varieties, especially 
disease resistant ones, through breeding. 

The question of quarantine measures which 
of late has been in the limelight should be 
« Wardlaw, 0. W. (1947). ‘Nature, 160 (4064), 405. 

Ocfemia and Cartimisan (1928). Phyfopath XVIil, 


seriously considered. For example, banana 
wilt is a serious disease and occiiis in Madras ; 
therefore, suckers imported from the province 
must be certified free from wilt to check the 
sprearl to other proviriees ; the same method 
should be applicable to other diseases as well. 
It is a remarkable fact that banana has no 
serious insect pest in India which can jiistify 
control measures. 

Earth worm {Phere&na in&'ca) creates havoc 
sometimes, specially where rainfall is very 
high. It enters the pseudo-stem from the 
earth and even goes up to the young inflore- 
scence and is responsible for the black scars 
on the fruit. 

Planning a plantaiion 

Cultivation of banana and plantain is based 
on tavo different considerations. One is for 
trade and the other for homo consum]>tion. 
For the former big commercial plantations 
are required and for the latter, a part of the 
Idtolieii garden. 

The first consideration of planning a planta- 
tion is the selection of site. It should be as 
near a city and a railway static u as possible, 
otherwise marketing will be greatly hampered 
for transport difficulties. The approximate cost 
of cultivating one acre has been estiniotedl^ 
at Bs. 225 as detailed below : ' 

(1 ) Cost of 350 plants ... Es. 45 

(2) Cost of planting in the pit . . . Es. 35 

(3) Cost of ploughing, etc. ... Es. 20 

(4) Cost of manure, etc. ... Es. 125 

225y''':. 

Apart from the cost of cultivation, cost of 
maintenance, supervision and fencing has also 
to be incurred, wfldch are not detailed, as also 
the profit which may be obtained the 

sec ondary crop cultivated in between the plan- 
ting and fruiting time,' as well as the prices 
obtained from the fibre extracted. 

in the first year the return is always poorer 
than the succeeding crops, but in the first year 
inter-cropping is the common practice, (which 
however is not practicable where the intervening 
distance is less than what has been indicated 
earlier) and it yields some profit. In the 
first year more than 300 bunches may be 
obtained, which is doubled or trebled in the 

Guka, M. P. (1948) Banana — ^tlie fig of paradise, 
Revim (April), 1948, 299-203. 
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' tRUlt 

suoceediDg tkere will be fclime mclmn Eastern India, The best ])rovincial varieties 

of differei}Vaa:es left in the steal, after ciittiiig are generally imiitcd to even a rMatriot due to 

down the parent plant aftar iiarvest. The their soft peel w])i(dn'er{inres special 

average market price, for each hunch is near crating, 

about Ks. 2-. Baaiaaia is tlnwmly fruit of 

There is a wide varlatioi^ in the distance at is a.vaiiable in the market throughout tlm ym,\\ 

which banaiia.s are planted in India. As closi*. although there is seasoiial variari<Mi In supply 

spacing ahvays leads to almost total exhaustion as sliown in Fig. 5. 

of the >suilj it, is better and wiser to make the 
intervening s])aces wider which nltimately give Economic aspect 

])ettei* result in. quality, sij^c. and quantity of Fibres extracted from l>ana)ia dosoly 
tlie yield. resembles that of M. teMilis {pupalar as Manila 

hemp), although not so strong. Wiki varieties 
Marketing should be explored for extraction of fibre. 

Of tlmtotnl production of 109, 841,000 mannds Sarkei'l^ gives a long list of articles that can 

estimated in 1940-41 ( ioc. oit. 2), the total be mamifactiired with, tlie fil.)re; smh as raiv, 

available, in the market was 87,087,000 maunds, twine, chord, nets, bagging, sacking, matthig, 

the rest being retained by the producer for home carpeting, lace, plaits, braids and even, hand- 

consumption. The annual wastage has been kerchief. Even the coarsest iihre {‘.an be 

estimated at 1,582,400 niaunds and out of the utiliiied for paper-making and the rejected tow 

rest a little more than 14 per cent is utilised for for packing and staffing purpose. The only 

cooking, a little more than 85 per cent difficulty is the expense of transporting to the 

utilized for table p\irposes and less than 1 per factory, which, however, can be overcome in 

cent for industrial purposes. case of large plantations, where this industry 

0.a account of the perishable nature of the may develop as a by-jundiK^t. The dried, 

fruit, banana requires special handling and the powdered and sifted flesh of tiie fruit (banana 

fruit must be cut at a stage of maturifcy adapted or plantain rneal) sliould preferabl}^ lie maiia^ 

to the length of the journey, and in ca.se of factured from mature Imt unripe fruits, m the 

longer journeys, special provision for cool »stai,‘o}i changes into sugar during the ripeiiiiig 

cliambers are necessary. According to "Ward- ])rocess. Essences and aton? m.ay l}e jnrepared 

law and McGiiire^^ a storage temj^erature of from ripe bananas though synthetic products 

is generally aimed at during transporta- might be cheaper. Alcohol can also be rnanu- 

tion. Sometimes tlie stem end of the bunch faefcured. Jams, jellies and inarmalades can 

is smeared witji vaseline or melted paraffin be nmnuffiotimed with profit, if A.?* is pre^^ 

to check diseases, and to keep the fruits fresh burning dried leaf sheaths of banana or 
for a longer time. The Bpecial adaptability of plantain plant and this detergent, which is 

the Champa variety, which stands longer equal in action to washing soda, is boing 

journeys well without special care, has led to utilized by our village people, for washing their 

its extended cultivation in Northern and clothes by boiling from times innneniorial, 

» ^ Wardiaw, C. W. and Mc.auire, L. P, (1031). Ban^ Sarker, h Iv., (1017). Hmdhook of PhntoJn F^mi 

anas, Publ, No. 35, Bmp. Mai»kt, Board, Loncl. mid FniU lO, 




DURING THE LAST WAR 


By S, K. ROY 

M ost part-s of Great/ Britain were 
not considered suitable for arable 
crop farming. Mot umiaturally, tliere- 
fore, between the two great wars wlien iinjrorted 
IxKKlgraiiis were very cheap, farmers unable 
to compete, with tlie foreign markets, concen- 
trated mamLy on dairy and livestock hirming. 
Most of the farmers depended on permanent 
pasture or long leas for rough grazing and hay 
for their livestock, siippiemented by roots 
whicli were grown in small areas. Aimost 
tlie whole of the concentrated food for their 
livestock was purchased from abroad. 

(riie outbreak of war in 1939 depiived her 
of the ])roduce of vast areas of land overseas ; 
imports of grains and concentrates for cattle 
food were very nuich reduced. It became 
absolutely necessa].y to increase her production 
of grain, potatoes, and beet. With new know- 
ledge and new feoilities, the tractor, cheap and 
effective fertilizers, ' new and improved strains 
of crops and of grasses and clovers, all these 
demanded altered systems of farming if the land 
of this country had to be tiirned to the best 
national use, to the best economic advantage 
to the firrmer. The main drawback to this 
exteiisioii lay in the fact that such extension 
reduced the area; of cow-keep, just w’lien the 
latter was most needed. 

Potato growing . '' '' ' 

Potato growing has for a long time baeu a 
feature of farming in tins country. It would 
sc.em that its extension should have presented 
no great difficulty, but it caused difficulties out 
of all proportion to the area involved. Of all 
form crops it demands the greatest amount of 
labour, and the increase was called for in a 
jieriod of acute labour shortage. It is a cro]> on 
wliich only men equipped for its cultivation 
can make money, wdiile new-comers to the 
mdustry will lose money. The required in- 
crease could not be obtained only from the 
well equipped farmers — ^^the quota had to be 
shared out among all farmers, experienced and 

♦S. K. BOY is a schoiai‘ in King’s College, Now- 
oaatle Taj>oja Tyne. 


inexperienced alike, who had land in anyway 
suitalile. Wheat presented less difficulty as a 
crop. 

Land reclamation 

A, survey was at once instit titled by each 
County Executive Committee to discover what 
land in an unproductive state could he turned 
into account. Marshy land was drained by 
deep ditches and pumps were installed ; pipe 
drainage and cultivation followed, Buoh land 
previoiiBly lying niKhu' indilYereut grass, though 
diffi(3ult of cultivation, proviid very fertile. 

No doubt some of these, adventures were very 
spectacular but taken as a whole these were too 
limited in scope to affect the gross output of 
the country very much. The total gains 
amounted to less than the losses to the defence 
services for aerodromes, camps and. depots. 
The main contiibution to tht3 national output 
had necessarily to come by way of general 
improvement in farming technii|ue. The Exe- 
cutive Committee worked the reibre to find out 
every farm grassland suitable for ploughing. 

Cultivation by contract 

The implement shortage was eased by the 
development of the practice of cultivation by 
contra, ct. A large number of small ffiins of 
agricultural contractors, equipped with tractor 
tools, sprailg into existence, and if their initial 
skill left something to be desired, tliey learned 
their job quickly. 

Floughing-up and cultivation of old turf 

The first impetus to a movement that had 
already started ‘ was the declaration of £2 
(Rs. 27) Biihsidy per acre by the (Toverimient 
in 1939 for the plough-up campaign. Emer- 
gency fertility was the immediate aim, but a 
farmer could .not create emergency fertility 
without doing something that vrould have an 
enduring influence on his farm, and there- 
fore on his methods of husbandry; and this, 
though a secondary effect of the subsidy, was 
really its greatest strength. Because of this 
secondary influence, the £2, supported by the 
lime and slag rebates, constituted a generous 
State aid to la-nd improyenient — an aid that 
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every far-seeing farmer availed of, eriiergeuey 
or no emergency. To tlie fariiior liiniseH 
the enduLiiig aspeeii of the subsidy was 
of more ini]) 07 'tanee than its emergency 
■aspect. , 

The first crops 

The first crops were commonly oats or wheat. 
There were comparatively ibw hiUiir(?a. In the 
beginuiiig, yields were high while though 

generally increasing, were kept hi check. But 
as the war progressed and .more old ])aHf;-ii,reB 
ware ]>roiig]it under the plough, it became 
increasingly difficult to find fields suitable for 
ploughing/ Pipe drains silted up rapidly and 
man}’’ fields, though. under-drai,i\ed, became too 
wet for successful cultivation owing to the 
condition of the pipes. Many fieldvS which 
were dry enough for cultivation when first 
ploughed out hocamo sticky and difficult after 
the turf had rotted. Farmers liad, therefore., 
often to risk cultivation on indifiarently drained 
and difficult land. Taken as a whole, however, 
cultivation of old turf was entirdy justified by 
results. 

Regular rotation 

By the end of 1943, the total area of grass, 
both permanent and temporary, had been reduc- 
ed to below 1| ac.rcs per cow equivalent. 
time came for seeding down, again. The process 
of bringing the enlarged area, of arable land into 
something like regular rotation then co-Tnme.nced. 
Much land liad to be seeded (low.a wntliout 
passing through a year* under cleaning crop. 
On the wetter soils jweihninary h.alf-fallow's 
had to he invnkeil. The practice of seeding 
without a cover crop proved very satisfactory. 
By various means a balance of dllage crops and 
lea was gradually established. The arable 
land of the country could now fairly be described 
as under a six-course rotation, Avith four years of 
tillage crops and two of lea. 


Herd mmmgemeJit ' , 

During this period, however, there was no 
change in the country’s cattle stocks. In feet, 
niimbers rose slightly towards' the ' end : of .tlie 
war.'- 'In. 194-2', the, Executive Oommittee 
Lionohed a rfrogramme of .herd improvement 
.because ;inii.ch cross-breeding .'and ^ ptircliaae'b of; 
iiondascript cattla h.ad been practisedv' ' /'A .drive 
for' higher, yields .a.nd a' greatei: proportion ■ of 
winter milk Avas instituted i\y survey, and verbal, 
written and vismil a|.>peaL The approacli to 
iniproved hnnaling was advocated, firstly, by 
the use of sin^.s of known milking ancestry a.nd, 
secondly, by the insistence o,n continuity in 
breeding policy. Bires of any particular 
breed, however, Avas not insisted though tli(‘ 
desirability of adopting one ]).recd, ami stiedving 
to it AAhcn adopted, Avas .stre.s.sed. Bince good 
records of sires of dairy breeds were more easily 
obtainable- than those of dual purpose tA^.)e, 
Ayrshires and 'Friesian s ineroaBed rapidly.- The 
deniaml for bulk fi'oni milk recorded stock 
increased. The ]:jroi)aganda had inimerliate 
effect. 

In the analysis of costs and benefits, the 
technique for measuring improvements is inade- 
quate for calculating the cost of agricoltuml 
improvement AAmrlcs fi)r three major reasons. It 
seldom takes into consideration : first, multiple 
uses and benefits ; second, intangible uses and 
lienefits tliat eauiiot be measured in terms of 
money and sold ; and third, costs or losses that 
are being experienced and Avill continue to be 
experienced if the contemplated measures of 
improvements are not pursued. 

The net results of agricultural ioiprovements 
in Great Britain, during the last war may, hoAv- 
ever, be summed up as follows : Six million 
acres of old turf Avere ploughed and cropped, 
the arable area Avaa increased b}*' more than one- 
third, and the tillage area increased by half. 
The production of cereals was increased by 
sixty-six per cent, potatoes by eighty per cent, 
and vegetables by eiglity-eigiit per c<mt. 
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WIND EROSION 

By S. ATTAR SINGH 

T he removal of soil is called erosion. It 
is caused 1)}^ wind and water. Tlie 
latter of course, is tlie most dfAma-ging 
factor ill tiie Pimjab. 

What is tvind erosion 

It is sand blQ TO_. b}l div, ligtf,, sitong and 
on (ndtivable leitde 
land, wMcli reduces its feibihty and tliere])y 
rnnSera it unfit for cultivation. 

The removal of soil particies by wind is a 
less noticeable phenomenon than gullying by 
water erosiion but it is nevertheless of consi- 
derable importance in some of the lands of 
the Punjab. Wind blown sand tends to form 
a special landscape of long flat stretches broken 
by liuinraocks with bush growth on top of them 
and wind channels hollowed out all round the 
miniature hills. Where levcfi plains of grass- 
land have been too heavily grazed the grass 
tends to disappear and be replaced by deep 
rooted bushes round which the wind generally 
biiilds up safld,,.djin^» . Such dunes m enace 
neighbouring fields and pastnres because any 
storm may drive the sand on to them and 
cover them. 

Duststorms are proverbial in the southern 
part of the province and are a scourge to the 
local inhabitants. A vast stretch of bhe country 
has been buried in sand, and on its outskirts 
the drifting sands gradually encroach on the 
neighbouring land and render it uiiculturable 
in time. The dry hot winds blowing from this 
tract ].>;rove detrimental to field crops on account 
of then: desiccating effect. 

TJiere is no doubt that severe wind erosion is 
going on and that in some regions it is definitely 
on the increase. Survey records of 1870 and 
1985 show desert increase brought out by 
conditions on tbe ground. Hot only is there 
a general movement of sand from south-west 
to north east across the plains in all the south- 
ern districts of the East Punjab, except where 
irrigation is established, but there is a much 
local increase of sand drifts and dunes extending 


S, ATTAR SIl^GH is Forest Publicity Range 
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eastward out of the ma in sliallo w dra 5 na ge 
channels througiiout the districts of Ambala, 

. Jullundur, Karnal and the. States of Patiala 
and Earidkot, It is only after a fairly accurate 
iocjition of such eonditioBS that we can attempt 
to plan in detail our desert-fringe conservation 
measures. Figures on sand-storm damage are 
not available and probably never will be. It 
is a case of jiidgnient and vision rather than 
statistics. 

The contributory Jactors 

Bare fields, dry soil, and high wind, and an 
unobstructed sweep for the wind are the four 
factors which contribute to the severity of a 
sand-storm* 

Everyone must be familiar wdth the tragic 
tale of the America’s ‘ Dust BowP where ill- 
considered ploughing of natural grasslands and 
failure to provide shelter-belts in a hot wind- 
swept country, somewhat similar to the Southern 
Punjab, led to w^ind erosion. The- jdougli 
destroyed the grass sod, whicli, with its mat 
of roots, had bound the light powdry soil for 
centimes ; the soil thus exposed became the 
plaything of the winds <and millions of acres of 
land went out of cultivation. The resulting 
poverty and suffermg have been ameliorated to 
some extent by the Federal Goveniment’s action 
in planting a vast number of narrow^ shelter-belts 
along field borders, roads, raihvays and waste 
lands to form a defence against the prevaiiiug 
wind. Unless some similar project is w-orked 
out for our desert- fringe districts of Giirgaoii, 
Hissar, 8irsa, Perozepiir, Fazilka increasing 
poverty and aridity in this already treeless 
tract will be unavoidable. 

Control of wind erosion 

The vSaine principle holds for wind erosion 
as for water erosion. Sand dimes form only 
w^hen the natural plant cover has been thinned 
out or destroyed through misuse and the 
obvious way to prevent sand blowing is to 
keen, plenty of . wimi bre. aka.j3f 

tail gras ses, ^ bushes and^.ia:ee;::grQWiha*. to pre- 
vent cattle from destroying the naiural grass^ 
lands and to keep a good proportion of field 
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every far-seeing farmer availed of, emergency 
or no BixiOTgeiioy. To tlie farmer liiinself 
tlie enduring aspect of the subsidy was 
of more importance than its eruergency 
aspect. 

The first crops 

The first crops were commonly oats or wheat. 
Thero were comparatively few failures. In the 
he^ii'iiiinjr, yiekls were hi^^h while weerlsj thou|^h 
generally iiicreasivig, were kept in ch<?ck. Liit 
as the' war progressed and more old jrastures 
were hrmight under the. plough, it became 
increasingly difficult to fiml fields .suitable for 
ploughing." Pipe drains siltod up rapidly and 
many jleld.s, though under-drained, became too 
wet 'for successful cultivation, owing to the 
condition of the }iipes. Many fields which 
wcT'e dry enough for cultivation when first 
ploughed” out hecamo .sticky and difficult after 
the turf had rotted. Pa.riners had, there! ore, 
often to risk cultivation, on imiifferently drained 
and difficult laud. Taken as a whole, however, 
cultivation of oldtiiifwas entirely justified by 
results. 

Regular rotation 

By the end of 19d-3, the total cW.a of 
both permaiieiit and tempiorary, had been reduc- 
ed to below U acres per cow equivalent. The 
time caiue ib/seeding down again. The process 
of bringing the enbrrged area of arable land into 
something like regular .rotation then commenced. 
Much land had" to be seeded down without 
paBsing through a year under clea,niug crop. 
On the wetter soils preliminary Inilf-fallows 
liad to bo invoked. The- practice of seeding 
without a cover crop proved very satisfactory. 
By various meD.ns a balance of tillage <iropB and 
lea was gradually established. The arable 
land of the countiy could now fau’ly be described 
a.s under a six-course rotation, with four years of 
tillage, crops and two of lea. 


Herd mamgement ' , 

During this period, however, there vras no 
change in the country’s cattle stocks. In. fact, 
numbers rose slightly to'wards the end oi the 
war. In 1912^ the Executive Committee 
iannehed a programme of herd improvement 
because much cross-breeding and pureliasci of 
nondescript cattle had been practised, A drive 
for higher yields and a greater proportion of 
winter milk was instituted by survey, and verbal, 
written and visual appeal. The approach to 
imp.ro ved breeding wa.s advocated, firstly, by 
tlie use of sires of known milking ancestry and, 
secondly, by the insistence on contimiity in 
breeding policy. Sires of any particular 
breed, however, was not insisted though, the 
desirability of adopting one breed, and sticking 
to it when adopted, was stressed. Bince good 
records of sires of dairy breeds were more easily 
obtainable than those of d.ual purpose 
Ayrshires and Friesians inoreased rapidiv. The 
demand, for bulls from milk recorded stock 
increased. The propaganda had im,media te 
effect. ' ■ ■ 

In the analysis of costs and benefits, the 
technique for measuring improvements is inade- 
quate for calculating tlie cost of agricultural 
improvement works for three major rea,sons. It 
seldom takes into consideration : first, multiple 
uses and benefits ; second, intangible uses and 
benefits that cannot be measured in terms of 
money and sold ; and third, costs or losses that 
are being experienced and will continue to be 
experienced if the contemplated measures of 
improvements are not pursued. 

Tlie net results of agricultural improvements 
in Great Britain, during the last war may, how- 
ever, be summed up as follows : Six million 
acres of old turf were ploiiglied and cropped, 
the arable area wUvS increased by mote than oue- 
third, and the tillage atea increased by half. 
The production of cereals was increased by 
sixty-six. per cent, potatoes by eighty per cent, 
and vegetables by eigbty-eight per cent. 
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By. S., ATTAR SINGH 

T he removal of soil is called erosion. It 
is caused hj wind and water. The 
latter of course, is the most daDiaging 
factor ill the Pimjah. 

What is wind erosion 

It is sand b lowii by d;ry^_hot,,..,,jti:ong,jaa^ 

ihsfc.. on cultiyaMeL . fertib 

lands which reduces its fertility and thereby 
renders it nnfit for further cultivation. 

The removal of soil particles by wind is a 
less noticeable phenomenon than gullying by 
water erosion but it is nevertheless of consi- 
derahle importance in some of the lands of 
the Punjab. Wind blown sand tends to form 
special landscape of long flat stretches ])roken 
by hummocks with bush gro-wth on top of them 
and wind channels hollowed out all round tlie 
miniature hills. Where level }>laiiiB of grass- 
lajid have ])een too heavily grazed tlio grass 
tends to disappear and be replaced ])y deep 
rooted bushes round which the wind generally 
builds up Biich dunes menace 

neighbouring fields and pastures because any 
storm may drive the sand on to them and 
cover them. 

Diiststorms arc proverbial in the southern 
part of the province and are a scourge to the 
local inhabitants. A vast stretch of the country 
has been buried in sand, and on its outskirt-s 
the drifting sands gradually encroach on the 
neigliboiiring land and render it iinculturabie 
in time. The dry hot winds blowing from this 
tract prove cletTiinental to field crops on account 
of tlieir desiccating efihet. 

Tliere is no doubt that severe wind erosion is 
going on and that in some regions it is definitely 
on the increase. Survey records of 1870 and 
1935 show desert increase brought out by 
conditions on the ground. Not only is there 
a general movement of sand from soutli-west 
to north east across the plains in all the south- 
ern districts of the East Punjab, except where 
irrigation is established, hut there is a mucli 
local increase of sand drifts and dunes extending 
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eastward out of the^ main shallow clraina.gB 
channels throughout tlie districts of Ainbala;, 
Julkaidur, Karnal and the State.s of' Patiala 
and Faridkot. It is only after a fiiirly accurate 
locatioii of such conditions that we can attempt 
to plan in detail our desert-fringe conservation 
measures. Figui*es on sand-storm damage are 
not available and probably never will be. It 
is a ca,S 0 of judgment and vision rather than 
statistics. 

The contributory factors 

Bare fields, dry soil, and high wind, and aii 
unobstructed sweep for the wind are the four 
factors which contribute to the severity of a 
sand-storm. 

Everyone must be familiar with, the tra.gic 
tale of the. A.meriea’s kDiist Bowl® where ill- 
considered plougiiiiig of natural grasslands and 
failure to provide shelter-belts iji a hot wind- 
swept country, somewhat siinilar to the Btuitimni 
Punjab, led to wind eroBiuii. The jdongh 
destroyed the grass sod, wliich, with its nia,t 
of roots, had ].)omid the light. jTowdiy soil for 
centmies ; the soil thus exposed beeaiim tlie 
plaything of the winds and niiliions of acres of 
land went out of cultivation. The resulting 
poverty and suffering have been ameliorated to 
some extent by the Eecleral GovemiiieiiPs action 
in planting a vast nuiuber of narimv shelter-belts 
along field borders, roads, railways and waste 
lands to form a defence against the prevailing 
wind. Unless some similar project is worked 
out for our deseit-fringc (li.stricts of (liirgaon, 
Hissar, Birsa, Ferozepiir, Eazilka increasing 
poverty and aridity in this already treeless 
tract will be unavoidable. 

Control of wind erosion 

The same principle holds for wind cunsiori 
as for water erosion. Sand dunes form only 
when the natural plant cover has been tlnnned 
out or destroyed through misuse and the 
obvious way to prevent sand blowdiig is to 
keep -plenty of skelterrbnl.ts and >vind br eaks..., 0 £ 

Vent cattie irom destroying the natural grass- 
lands and to keep a good proportion of field 
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I 


£re\TTi]iBg„^w^^ This type' 'or‘"worE^ is A^-ery 
hadly Heeded thiwiglioiit Kohtak, Hissar and 
Sirsa areas. 

To stop the strong winds and to act as 
obstacles and barriers in their passage, trees 
ate nsiiall}?' planted in one or two or three rows ; 
such rows of trees are called wind belts. These 
belts should make right angles with tlie direc- 
tion of winds and the distance from one belt 
to another Bhould be half a furlong to oue fur- 
long. Each, belt will be effective on an area 
ten times m lejrgth of theuwerage height of the 
trees. The tall trec^s should be planted in the 
middle row and on both of its sides only hedges 
or bushes should be planted. But the ideal 
form of shelter-belts to break the force of 
desiccating summer west wind is probably to 
grow agaves on the outer, and lower fringe 
then cane grass and shni].)s leading up to high 
trees in the rear. . 

Afforestation need not necessarily be with 
timber trees and mucli of the desert fringe in 
its present conditions simply will not allows 
them to grow. We can, however, do a great 
deal with giant cane grasses {Sacehamni mmij 


and S. S2)onktmmm) which have previouBly been 
treated as weeds in the Ihinjab. The vseiies of 
wind breaks, as already pointed out, loust be 
established at right angles to the wind. Another 
important point is that should 1)0 construc- 

ted around wind-belts so that rain w'ater could 
collect and get absorbed then and there, as 
because of rain shortage the trees in the 
Southern Bmij ah do not grow totlieir full lioight. 

These slidter-helts have been successfully 
used in foreign countries to check wind erosion. 
The laiides of France und tiio sand dunes of 
Palestine are (^onspiciiuii.s examples of wha.t 
can be achieved in the wuiy of laud reclamation 
and control of sand drifts by j)lanting tvee^. 

Therefore, one of the niostiiiijiortaiit nctiviti^'S 
of the East Punjab Forest Bepartiueiit is io esta- 
blish these wind breaks and shelter-belts in 
a}>propriate areas. In dividual ffirmers are dis- 
couraged by such long teri II programme or 
may be deterred by lack of funds, or may not 
have inclination or the necessary IbreBight, 
knowledge -" and ' - experieiice'' to ' take ; interest 
in such activities. The greatest possible induce- 
ment should, therefore, 1)0 offered to individual 
farmers to undertake the job. 
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it;y obJeetB ot 
I udiau cattle. 
.AlWiidia Cattle 


T ee AlWfidia Cattle SiioWj an event of' 
great : iiiipo'rta.'nce : . ia ln.d ia’s capital 'wvs . 
lield at E.a| Gliat wliicb k now well knowD ■ 
thronghott'fc tiie . -world as a place of; pilgiimage. 
Held "in tlie opeii space 'adjoiniBg .Baj ■ Gliat 
where the ■ clierished. niemorj of the lather' of 
the nation is eiishrineds the' sho'w.. co'nltl not. 
have a better location for the realization of 
Deriiig. Aiie ■ development of 
It' was a eoiiieidenee ''that the^ 
Riuw diid tlie Gandlii Mandap 
Exhibitioii wvere in pi ogress siimxltaneously at 
■Baj . Ghat and tie ctnitres of great attraction. 
Tl'icre was a reco.ni.i‘iisli. of visitors to the Siio'w 
at' all hours of the day., Tlie increasing number' 
of visitors both from rural and urban areas is 
an cvidenct; of the growing public interest in 
the developmeut id the cattle wa^aith of the 
country. 

Tile ALWndia Cattles Bhow, held from 27 
Februiuy to 4 Marcli, iUlb was opened by the 
ibadble, Blul Jairanidas Daidatranu Minister for 
Food and Agriculture and President of the 
AlHinlia Cattle Bhow Committee. The Fifth 
AIlAudia Poultry' Bhow was also held in con- 
junction with the AlUndia Cattle Show from 
2 to -1 March, 1919. 

Importance of cattle shows 

Sarda,r Datar Singh, Vice-President., Alhlndhi 
Cattle vShow Committee, welcoming the Ilofobio 
Minister emphasized tJie importance of cattle 
shows in developing the livestock of the country. 
He hoped that -with the continued intei’(?Bt and 
cooperation of the Provinces and States and, 
with an increased grant from the Centro, the 
Couiniittee would overcome, the obstacles which 
stood in the way of foiltilrnent of its objects. 
Some of the best breeds in the country, lie said, 
had gone to Pakistan as a result of the division 
of the country. The need for de;vdoping oiir 
own breeds was, therefon^, greater and could 
be done by fostering a spirit of competition 
amongst our breeders and giving tiiem cvery^ 
encouragement possible, 

M. E. SHABMA is Secretary to tlie All-Iiidia | 
Cattle Show Committee. 


The IloiPbie Aiinisteiy im Food and Agri- 
culture inaiigiirating tJur Eiglith, Ali-Iudia Cattle 
Show, wMcdi ^ among others In’ 

diplomatic iBpresentati\a3S including t,he Aniba.s- 
sadors of the U.S.S.E. and China, JMeinI»ers vt 
tire Gonstitiieiit Asseir,d)ly and oflicials of the 
Cential and Provincial Cloven nrients, cora])]i“ 
nieiited tlic All-India Cattle Bhow' Coiniriittiee. 
on its effoits dniing the last ten years to im- 
prove livestock in India. He .said tliat the 
gap botween the effort and the ultimate aim 
was still large. He suggested that an extensive 
(irganizatioii was necessary^ so as to i.‘eac]i the 
homes of millions of fanners who were directly 
interested. Efficient bullock power was esseii- 
tiai for IndiaA effort to increase food and 
agiMl.nj|tui,rrl pindiiction. He asked villagers an<l 
fanners to eo-oprnate in this great national 
effort and emphasized the need of improving 
tie* breeds of cattle in India, if Hu* country^ 
ec.onoTny^ was to W. organizwl (>n sf>uni]er lines. 
He .suggesttal tliat efforts slioiild ]>(> made t<^ 
organize from next year a cattle competition 
i‘of every group of 20 villages in the country, 
and fixed January" 30 as a national day when 
every village in India could participate in these 
competitions. 


■ Entries 

Entries were received for 531 animals re- 
resenting 21 important breeds of cuttle, 
buffaloes, sheep and goats; Hangi from Bombay 
Province, Deoui from Hyderabud-Deccan, Gir 
from Jiinagadh and Ajmer, Hamna ff-om tlic 
East Punjab, the IJ.P., Orissa and Bella; Hksar 
iVom the East Punjab, Delhi and the UJh, 
Khiliari from Bombay Ihovince, Malvi from 
Madliyai Bharat ; Nagori from Jodhpur ; Nimari 
from Bombay, Bath from Delhi Pmjrapole, 
Bed Biudhi from Jubbulpore, Bangalore and 
Allahabad, Sahiwal from New Delhi, Patiala 
and Meerut, Tliarparka-r from Karnal, and 
Jubbulpore, Ponwar from the U.P., Mewati 
from the IJ.P., Murrah buffaloes and Nili/ 
Ravi from the East Punjab, Jauuiapari and 
Barbari goats from the U.P*, Beta! goats and 
Bikaneri sheep iiom the East Punjab, 
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Oiigole and Ivaiiguyaffiy tlie famous brcosls 
of Madras, and KiinkreJ from Bombay were 
oonspiciious by tiieir absence, tlio former duo 
to transport difiicuities and tlio latter owing 
to nimiiio conditions in Gujarat, Tlie total 
number of poultry birds ex'liibited was about 
SOO. Tbougli tlie orgaiiiaafioii, is still called 
tb,o AlHiidia Cattle SlioWj it iueludes vsheep, 
goats and poultry wMcli are also of .great 
iinportan.ce in the economy of India, The 
exhibits generally were of a higher statniard 
and the competition in. most of the ciasses 
was keen. The show provided a common 
platform fox* breeders and officials engaged in 
the develo})meiit of cattle to meet, discuss and 
excLange ideas on the subject of breeding 
livestock of this vast sub-continent. 

Prize distribution 

The Prize Distribution was held on 4 March, 
194^ by the Hon’lde Shri Jairamdas Daulatram, 
His Excellency the Governor-General, Shri 
0, Eajagopalachari, who was to distribute 
prizes could^ not attend owing to indispiosition, 
and sent a personal mevssage to Sardar Datar 
Singh, Yice-President, in which he said : ' I 
am very sorry to be guilty of iil-health and of 
a breach of promivse in couvsequence, I send this 
apology for my abseirce at the eighth annual 
show of the organisation that has been ren- 
dering ver}^ useful service in ammal husbandry. 
It is well to reinember that the doctrine of 
non-killing and compassion will not alone im- 
prove our cattle. Weli-plaimed and deliberate 
steps must be taken if we desire to possess 
good draught bulls and milk-yielding cows, 
and not animals that are a charge on our pasture 
and fodder crops, without being either happy 
themselves or contiibuting to human happiness. 
Even in the times of Yalmiki, ineix knew the 
diheience between good breeds and bad breeds 
of horses and other animals. A people, who saw 
good in the caste system, could not ffiil to see 
the advantage of careful animal husbandry. 
"We have a great deal to learn from other 
countries as to how to plan and progress in 
our animal puoduction h 
Sardar Datar Singh welcoming tlie Minister 
for Pood and Agriculture said that public 
enthusiasm for the Show had been increasing. 
As compared to the number of entries received 
at the last Show, the entires this year were 
encouraging and the number of exlubition stalls 
was almost twice last year’s number. It was 


.re'veoJcd that the All-Bidia Cattle. ?Show Coin- 
iiiilfee have decided that i.n ihtiire the All- 
India Ca,ttle Sliuw will be held at di,lfereiit 
places hi the countiy so tfiali people m.H:a all 
parts could participate .in increaMng. luinibcr, 
A large and,' distinguishedr ■gathering y which 
iuchuled members of l;he diploma t.lf?. corps, 
members of the Parliamejit, press cui'.rcspoii- 
dents and officials and non-officials, witnessed 
the prize distribution ]>y the Hou ble i\Iinis(,ej* 
for Food and Agriculture. In keeping whli 
the practice in the pa>st the. first prize- 
winning animals we.r6 maivlied passed as 
the Prizes were awarded and a running commen- 
tary was given simultaiicouvsly on the loud- 
speakers giving details of the prize- winning 
animals, their habitat, distribution, 
etc. This provided t>he audience with an 
opportunity of seeing improvements wdiicli 
have been affected by the stiiiiuius the 
All-India Cattle Shows have given in the 
direction of breeding better types of cattle. It 
is not possible to see such a representative 
collection of cream of India’s cattle together 
at any one place except at the All“I.ndia Cattle 
Show. Cash prizes for the Cattle* Section 
amounted to Ks. 6,580 and in addition about 
55 trophies valued approximately at Rs. 55,000 
were awarded. The most coveted prize for 
the best animal in the Show was won by a 
Nili/Bavi bufTalo. cow belonging to II.H. Prafcap 
Singh Ji Maharaj which was adjudged as the 
best animal of this year’s Show and won a 
number of cups and cash prizes. 

In the Poiiitiy Section prizes amounting to 
B,s. 730 w^ere awa,rded in addition to 20 C.hal~ 
ienge Cups. Sardar Jagat Bijxgh of the Kiiigs- 
way Poultry Farm, Delhi, won M.E. the Gover- 
nor-Generai’s Silver Plaque for the best bird in 
the Show with his Rhode Island Cockerel, 
which also won many other prizes, 

MUk-yield competition \:: 

One of the other important eveiit.s ot the 
Show was the milk-yield competition whicJi 
elicited keen interest and was designed to 
stimulate milk production. Wlitareas the 
highest milk-yield record at- th(i Show was 
38 Ib. in 1947 and 30 lb. 12 oz. in 1948, this 
year it was 41 lb. 2 oz. in 24 hoars. A Sahiv/al 
cow belonging to the Indian Agricultural 
Besearch Institute, New Delhi, annexed the 
ffist prize for the highest milk-yiciding aniniai 
in the Show. The Indian Dairy Research 
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Institute, Bangalore, got the award for the 
highest milk -yielding Red Sindlii cow. 

A Students’ Judging Contest is organized 
every year to train students in the art of judging 
cattle. It was held on the opening day of the 
Show. Seven teams from the various colleges 
and institutions in India entered the competi- 
tion which wuxs the object of enthusiasm 
and keen interest not only for those who 
formed the teams but also for those who 
Jiad come as spectators. The team entered 
by the Indian Yeterinary Research Institute, 
Izatnagar, stood first and won Rs. 75 
and a shield presented by Messrs. Poison 
Ltd., Bombay, for this contest. The second 
prize of Rs. 60 was won by the team of the 
Indian Dairy Research Institute, Bangalore. 

Sale of cattle 

The auction sale of cattle attracted a largo 
number of entries. The auction was conduc- 
ted in one of the judging rings on 3 March 
1949 and Mr. P. N. Nanda, Animal Plusbandry 
Cbmmissioner vvith the G overnment of India and 
Chairman, Executive Committee, All-India 
Cattle Show Committee, presided. The highest 
price, viz. Rs. 750 was fetched by a Hariana 
young bull owned by Ch. Pratap of Rohtak. 
There W''as a great demand for Hariana cattle. 
Other animals sold at the auction sale also 
fetched good |)rices, which are otherwise not 
possible for the breeders to obtain for their 
anmials. 

Breeders^, conference ■: " 

The other notable feature of the Show was 
the Second All-India Cattle Breeders’ Con- 
ference which was convened on this occasion. 
Breeders from all over the country met in a 
three-day session. The Vice-President, All- 
India Cattle Show Committee in his presidential 
address stressed tbe need for developing such 
breeds as Red Sindhi, Tharparkar and Sahiwal 
as these have gone over to Pakistan. 
The conference passed a number of resolutions 
urging the Government of India to arrange for 
the multiplication of the breeds lost to Inclia 
due to partition, development of dual purpose 
breeds, restriction of the sale and export 
of animals from their home tracts and to formu- 
late a definite policy for the imjnovement of cattle 
in all the provinces and States. The conference 
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also recommended the Y Key Village’ Soheme 
to be adopted for the development of livestock 
and suggested that lands should be given to 
breeders for cattle-breeding on certain condi- 
tions. 

The conference, which was attended by 
delegates from Bombay, the U.F., the East 
Punjab, Madras, /Mysore,. Coorg, 'Hyderabad, 
the C.P, and Berar, Rajpiitana, Madhya 
Bharat, Kashmir and Travancore, also decided 
to organize cattle showB all over India wdth 
the ultimate aim of arranging one show for 
every 20 villages every year. It was fiiiiher 
decided to approach the Government of India 
for sjiecial funds for the All-India Cattle Show 
OoBimittee. 

Exhibition stalls 

A remarkable feature was the la rge number 
of exhibition stalls at the Show which attracted 
large crowds. The stalls were well decorated 
and iixijxarted useful knowledge in the sphere 
of ^igricultiiie in general and Animal Hus- 
bandry in particular. A iiGtewortliy feature 
of this year’s Show" was that most of the charts 
and illustrations had explaiuitorj notes in 
Hindi. The villagers, who in the past were 
deprived of information contained in these 
ebarts and illustrations, as English was used 
therein, paid special attention to these and took 
full advantage of this oxxportunity to learn the 
results of research in scientific and systematic 
cattle-breeding. 

The All-India Cattle Show which is becoming 
more and more popular drew large crowds 
at all hours of the day both from urban and 
rural areas. Vast jaropagaiida was carried 
out through posters, liand-bills and broadcasts, 
particularly by the inclusion of items on (3attle 
show in the rural programmes. The proceed- 
ings of the Show were filmed and the Ail- 
India Radio arranged for the broadcast of the 
special features and results of judgiug on a 
number of occasions. The All-India Cattle 
Show Committee also published a revised edi- 
tion of the pamphlet entitled The Mole of 
Livestoclc in the Economy of India for whicli 
there was a great demand. 

A cinema show on cattle show's and develop- 
ment of agriculture in foreign countries, with 
special reference to their application in this 
country, was also arranged at the instance of 
the Hon’ble Minister for Food and Agriculture. 
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Institute, Bangalore, got tlie award for tLe 
liigiiest milk-yielcling Red Bindhi cow. 

A Btudeiits’ Judging Contest is organized 
every year to train students in tiie art of judging 
cattle. It was held on the opening day of the 
Show, Seven teams from the various colleges 
and institutions in India entered the competi- 
tion which was the object of enthusiasm 
and keen interest not only for those who 
formed the teams but also for thosc^ who 
had come as spectators. The team entered 
by the Indian Veterinary Research Institute, 
Izotnagax, stood first and won Rs. 75 
and a shield presented by Messrs. Poison 
Ltd., Bombay, for this contest. The second 
prize of Rs. 60 was won by the team of the 
Indian Dairy Research. Institute, Bangalore. 

Sate of cattle 

The auction sale of cattle attracted a large 
number of entries. The auction was conduc- 
ted in one of the judging rings on 3 March 
1949 and Mr. P. N. Nanda, Animal Husbandry 
Commlssionei’ with the Clover ament of India and 
Chamnan, Executive Committee, All-India 
Cattle Show Committee, presided. The highest 
price, viz. Rs. 750 was fetched by a Hariana 
young bull owned by Ch. Pratap of Rohtak. 
There was a great demand for Plariana cattle. 
Other animals sold at the auction sale also 
fetched good prices, which are otherwise not 
possible for the breeders to obtain for their 
animals. 

Breeders* conference 

The other notable feature of the Show^ was 
the Second All-India Cattle Breeders" Con- 
ference which was convened o.n this occasion. 
Breeders Ifom all over the country met in a 
three-day session. The Vice-President, All- 
India Cattle Show Committee in h.is presidential 
address stressed the need for developing such 
breeds as Red Bindhi, Tharparkar and Sahiwal 
as these have gone over to Pakistan. 
The conference passed a number of resolutions 
urging the Government of India to arrange for 
the multiplication of the breeds lost to India 
due to partition, development of dual purpose 
breeds, restriction of the sale and export 
of animals from their home tracts and to formu- 
late a definite policy for the improvementofcattle 
in ail the provinces and States. The conference 
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also recommended the 'Ivey Village^ Scheme 
to be adopted for the development of livestock 
and suggested that lands should be given to 
breeders for cattle-breeding on certain condi- 
tions."; ' 

The conference, w-hicli wo,s attended by 
delegates from Bombay, the U.P., the East 
Punjab, Madras, Mjsore,, Coorg, Hyderabad,, 
the- C.P. and Berai*, Eajputana, Madhya' 
Bharat, Kasiimir and Travancore, also decided 
to organize cattle shows all over India with 
the ultimate aim of axTaiiging one show for 
every 20 villages every year. It was further 
decided to approach the Government of India 
for special funds ibr the All-India Cattle Show 
Committee. 

Exhibition stalls 

A remarkable feature was tlic large iiuinbei 
of exhibition stalls at the Show which attracted 
large croivds. The stalls were well decorated 
and imparted useful knowledge in the sphere 
of agriculture in general and Animal Hus- 
bandry in particular. A noteworthy feature 
of this yearns Show was that most of the charts 
and illustrations had explanatory notes in 
Hindi. The viliagers, who in the past were 
deprived of information containecl in these 
charts and illustrations, as English wnis used 
therein, paid special attention to these and took 
full advantage of this opportunitj" to learn the 
results of research in sdentifio and systematic 
cattle-breeding. 

The All-India Cattle Bhow which is becoming 
more and more popular drew large crowds 
at all hours of the day both from urban and 
rural areas. Vast propaganda was carried 
out through posters, hand- bills and broadcasts, 
particularly by the inclusion of items on ( 3 attie 
show in the rural programmes. Tiie proceed- 
ings of the Show wore filmed and the All- 
India Radio arranged for the broadcast of the 
special features and results of jiidgiag on a 
number of occasions. The All-India Cattle 
Show Committee also published a revised edi- 
tion of the pamphlet entitled The Hole of 
Livestoch in the Economy of India for which, 
there was a great demand. 

A cinema show on cattle shows and develop- 
ment of agriculture in foreign countries, with 
special reference to their application in this 
country, was also arranged at the itistance of 
the Hohble Minister for Rood and Agricultime, 
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About 400 villagei's from the adjoiniiig villages 
took advantage of this opportaniit}'' of seeing 
the film a rujining coniintnitaiy on wlikdi ^ 
given in Plindi. 

The prize distribution was witnessed by over 
ten thousands ])eople. Pliotographs of the 
important events and of prize-wiiiBers at the 


Show were taken, ddic ex | sanded eetivities 
of the All-India- (^tattle Sjiow (lommitf.ee and 
the speoial features noted, eaaiier desigiied to sti- 
mulate the breeding and flevidopjuent of Indian 
cattle added cjonsiderably to the impoii-a-nce 
of this Show, Fmaliy it may be said that the 
All-India Cattle Show wa-s a great sHiieeess, 


CONTROLLING FLIES WITH B.H.C. 

L AliOEATORr and field studies have showii that the primary (muse for 
lailures of DDT residual sprays to aeconi|.dis]i satishictory iiy control in 
^ Southern California, areas dnritig 19 IS has Ikhui the developnusut of fly 
resistance to DDT and rehited ma,tt‘rials. Tliis rcssiskuice to DDT has developed 
to such a magnitude in soiae. of tlie fly strains collected in the fieldj that it 
is virtually impossible to obtain .100 per (?ent knockdown and kill of the 
liies^ by means of .residual .DDT spray treatments. 

Field studies have sliown that bensiene hexachioride appears to be the most 
satisfactory mateaial of those tested for tlie replacement of DDT iit residual 
sprays in dairies and comparable outdoor situations. Tins material used at 
IT pounds ot a 12 ]>er cent gamma isomer wefctable powder in 100 gallons of 
spray ( apixroxiniately 0*25 per cent ga;inma isomer ) accom])lished effective 
control for three weeks to one month during the hottest summer weather 
and up^ to two months during the cooler fall weather.—Zwtj^erfe? Chemical 
Industnes^ Teclmical Service Befarlment Re§oft No. GCS/PC/116. 
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This bull of Hissar breed belonging to the Government Live-* 
stock Farm, Hissar, was declared the iDest bull in the All-India 
Cattle Show. Its age is four years and eight months. — P.LB. 



LATE BLIGHT OF POT, 

By R. S. VASUDEVA and R, N. AZAD 


Tx if-j wiOi. iciiowji tluit' lutti blight of potiito 
Phyto'phthom ivjeslans (Mont) 
de jjtu'j is coiumou in the lulls and occuT's 
rarehr in_ the plains of India, The disease is 
ciitUcictenzed b_y the pre.senoe of small, irrefruhir 
iH-own lesions, mostly toivard.s the margins 
aim Hps, on the upper siirfeco of the leaves, 
in lavonmble weather the iesion.s rapidly 
mcroase in .size, turn black and wet rot sets 
111 resulting in a pronounced smell of decaying 
oigiiiiii., matter. In ,se\nire case.s .stems and 
(,ulM!r.s are also affected. The causal organism 
Ls extremely .sensitive and cannot withstand 
liigh summer temperatures that prevail in the 
p ams. The disease was first observed in the 
planis of Beugal, Assam and Bihar in 1889-1900, 
1912-18 and 1913 respectively. In the plains 
olaserved for the first time 
111 iJLfj' .tit .Meertit and Beiira Dim .in potato 
crop at the variety Gola, seeds of whicli had 

boon obtained from the hills. 

Late blight in the plains of the U.P. has 
gam been/ observed in 1948 in Gola and 

1 iiiilwa yaneties. Natural iufectioii'.m Piiuhva 
'^^metj ill 'dike; ^ Las been observed' for. 
tae first time. During the course of siirvev 
of potato crop in the plains of tlie LT..F, and 
Bilnirinlfobruaij4Iarcii, 1948, late bligbt was 
observed at Hapiir (LLP.) in a few fields of 

' ii,f AZAD"woiigTo"" 

! -r Mycolog3r and Plant Pathology, 

I ludiaii .Agnoultiiral Peseareh Institute, New Delhi. 
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ATOES IN THE PLAINS 


potato crop raised IVoia Piiiiiwa seeds obtained 
from Patna and. also iu tlio crop ,raised from 
vseeda stored in M.(3eriit. Cold The in- 

iectod plants exiiibited typical symptoms of 
the distmse, Aji average incidejtoe of i5*5 
jjcr cent in Pluihva potato crop raJsed ‘from th(3 
Patna seed niate.rial and 28 ’25 per cent in 
the crop from the local seed was recorded at 
Hapiir in the last week of February, 1948. 
Tlie second (joia crop, the seed of whicdi is 
imported from the hills every year at tlie time 
of planting during December, was also found to 
be infected with late bliglit and fui average 
incidence of 50 per c(mt was recorded in the 
end of February, 1948. By the end (vf March, 
this crop hud been devastated by the disease. 

LiitiC blight of potato basso far been recorded 
ill tlie plains only in the cro[) raised from the 
seed which is inij»ortefi. from the hills at the 
jilanting time and is not (‘xposed to high 
vsimimer temperatiun in the plains. The 
appearance of late blight in t.he Pjmhva potato 
crop, the seed of wJiudi has coiitimioiish^ mnain- 
ed ill the plains, is a case of vsecondary infection 
from the infected second Dola crop planted in 
December'' January. In this connection it is 
to be noted that there was a very severe attaelc 
of late blight in the hills during 1947 ami the 
seed imported frojn the hills obviously catried 
the infection. Moreover, tlie weather condi- 
tions during Janiiary-February, 1948, in Meerut 
and Hap nr areas have been favourable for the 
development and spread of the disease. 
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What the Scientists are doing 

ADVANTAGES OF WASHING WOOL BEFORE 

SHEARING AND GRADING 


M ost ui; tlie wool in tlie Itidiaii markets 
is sold luiwashed. because of tbe 
reluctance of the siiep herds to wash 
the sheep before shearing, as in many cases 
he cannot get extra return for his labour. In 
fact, in many places some sand or dust is 
mixed witli wool to increase its weight, on account 
of its heing sold on weight ]>iusis. There is 
no proper grading of wool and the ’wool fi om 
the difeent parts of the body is mixed and 
sold as such.. To demonstrate the advantages 
of washing before shearing and grading of 
wool, the Indian Council of Agricultural 
Eeseaielx has worked a Bclienie in Ajmer, 
an area where wool forms an important commer- 
cial commodity. 

This scheme lias been recently completed 
and has given very encouraging results. The 
main object of the scheme was to demonstrate 
to the shepherds as to how by washing and 
proper grading of wool he could get extra money 
for his wool. It was no easy task to persuade 
the shepherd to adopt new methods and give 
up the primitive methods and implements. 
To achieve this, a number of supervisors were 
appointed and were given necessary training. 
Well in, advance of the shearing season, the 
names of stock- owners were registered 
together with, the number of sheep. The 
cooperation of the village kmherdars, patwaris 


aiui staff of the Cooperative Department was 
also sought in the matter. Necessary arrange- 
meuts for dejiionstrating the ]iroce3s of 
washing, shearing, grading, storing, and 
transporting the produce were made. Tlie 
system of payment of an advance premium 
at 6 ]>ies per sheep was introduced to attract 
the villagers to offer their sheep for the experi- 
ment. The sheep were w^ashed 3 to 4 days before 
shearing so that all the wool produced was 
cleaii. The wool wevS graded into wdiite wool 
and coloured •wool. The graded wool from all 
the areas was transported to Beawar, the second 
biggest wool market in India, and the represen- 
tatives of the flock-owners were taken there to 
watch the open auction. The sale proceeds 
ware distributed to flock-owners. It was found 
that the graded and properly washed wool 
fetched Es. 20 to Es. 30 inore than the usual 
price per hale. The profit per sheep in this 
maimer came to about 1 anna 9 pies per sliee]), 
which, though a small amount, helped the shep- 
herd considerably to adopt the improved method 
of grading and washmg of wool before shca'dng. 
This experiment has, thus, conclusively proved 
that it is decidedly more protitable for the 
flock-owners to undertake wasliing and grading 
and that there is ample sco}')e for improve- 
ment in the quality of wool. There is no doubt 
that in the beginning this can be done well only 
with the help of the Government. (LC.A.E.) 
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%u ask We answer 


Enquiries regarding agrieuUure and animal husbandry should he addressed to the Dvmtofs of 
Agrieultiire mul Yeterinafy Services in fprovinces and States. This section is reserved for replies 
to. selected letters in cases where it seems that ihe information may be of general interest. 
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Q« Gan yon let me know a cottage scale 
meilioi of dehydrating potatoes and oblige. , 

A. 1, Eatv maferial: large size,, 

free from disease and fully ripe, with the least 
possible number of eyes, are selected. 

2. Washing : They are tliorouglily washed in. 
rimnmg water to remove dirt and other sticking 
matter. 

3. Peeling and irm/mmg : These operations 
are done, by hand. Peelii\g of washed tubers 
may either be done by means of sharp stainless 
steel knife or by means otsiqpis. Peeling witli 
sifpis gives better results but is rather costly. 
Eyes and any other damaged portion should be 
removed carefully, care being taken that after 
peeling and tj'immiug the potatoes are kept 
immersed in water. 

4. Slicing : Peeled potatoes are sliced about 
3/6 in. thick in ordinary fodder cutter type 
slicer with adjustment to cut slices of desired 
thickness. Tliese slices of potatoes are imme- 
diately put ill stainless steel tanks containing 
cold water. But w^hen tlie slices have to wait 
5 to 6 hours lief ore putthig into the dehydrator 
they are placed in 0*05 per cent potassium 
meta-bisulphite solutioji to avoid blackening 
and spoilage. 

5. Blanching : The prepared slices are then 

put ill snuill lotvS of about 15 lb. in a perforated 
galvanized iron bneket:, which is placed in 
boiling water in an open galvanized iron, tank 
heated on direct lire. TJie l:>iicket is constantly 
stirred and the temperaturt3 of the water is 
not allowed to go below till the slices are 

properly blanched. The bucket containing 
the blanched potato slices is then dipped in 
cold running water. 

6. Dehydration : The prepared slices are put 
in single layer on. wire gauze (1/8 in. mesh) 
trays, 1 sq. ft. containing about 1 to 1-J lb. 


of slices. The trays are then put in the home 
drier (description given below) or loaded on a 
troliy which is pushed in the tunnel type 
dehydrator at its cold end. The door of the 
dehydrator (temperature a,t cold end 1.40 to 
145" F. and at the hot end 170 to 180" F.) is then 
closed air tight. After 2| hours a second loaded 
trolly is rolled in and the tunnel again closed air 
tight. The process is repeated for the third 
trolly also. After 2-| hours after the third 
trolly has gone in, the first trolly is ready to 
be taken out at the hot end with dried potato 
slices and another trolly freshly loaded is put 
in through the cold end. In this way the 
process becomes a continuous one. Thus 
after every 2| hours one trolly with dried slices 
is taken out and freshly loaded is put in 

at the cold end. 

During the process air is forced in with a fan 
put at the top of cold end and temperature 
and humidity are controlled with the help of 
side dampers. 

Temperature at the cold end : 140 to 145 "F. 

Temperature at the hot end : 160 to 165 "F. 

Humidity at the cold end : 40 to 45 per cent 

Humidity at the hot end : 20 to 25 per cent 

The home drier consists of a strong galvanized 
iron sheet box 3ft. X 2ft. X 3ft.. with a 
strong perforated iron sheet bottom. The 
sides and top of this ho.x are enclosed in a 
wooden iTame work and the box is supported 
on an iron stand ].-| ft. high. Heat is applied 
by placing angethi below the perforated bottom. 
The drier has slits 2 ft. X 1*5 in. along the length 
on both sides about 4 in. below the top to let 
off moisture. The slits have adjustable flaps 
whicli can be opened and closed to regulate the 
flow of overporatiiig moisture. This drier can 
accommodate seven trays, 2|ft. X 2ft. in size. 
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What's doing in All-india 

ASSAH - 

H. NAG-CHAUDHURl 


T ilE milk coiiBuinption. per capta in, India 
is veiT low in coiiq-jarisoii to' that of i;lie 
othor countries in the world. Within 
India, it is the lowest in .Assam since the 
average milk yield per cow^ in this province is 
less than that in any other part of India, The 
soil condition of the plain districts of Assam 
is such that any lapse in hygienic and sanitary 
measures exposes the livestock to various 
infections, which, though curable by treatment, 
are. enough, to reduce the vitality of the affected 
animals. xAnd with our rural people, ignorant 
and circumstanced as tljcy are, such lapses are 
very coniinon. The milk consumption in 
Assam, therefore, is still on the downward grade 
in spite of very many enterprises made by th.e 
people from time to time. 

But Shillong, the capital of vAssain, simulates 
the natural condition of some of the homelands 
of the best dairy cows of foreign countries. 
It thus affo,rd3 a rare oppoiHaiuity to develop 
its dairy witli cows whic].i are suited to such 
climatic conditions. 

Dairy depelopment in ShiUong 

After a preliminary study, KSIiillong was 
found to possess the requirements ibj‘ pi‘oper 
upkeep of foreign cows. The pioneer efforts 
in this respect were made by some Englishmen, 
who brought a few English cows and proved 
that these cows could thrive here fairly well. 
The Livestock Department of the Assam 
Government then brought in Ayrshire and 
British Fresian cowvS and a bull in their Cattle 
Farm at Upper Hhilloag. This move not only 
effected an inimediatc increase in the milk 
yield in tlie farm and thereby made it possible 
to supply milk to increased number of customers, 
but it also gave a very good opportunity to 
the public of SMllong to improve their live- 


H, HACr»OHAUI)HUBI is Veterinary Assistant 
‘ Surgeon, Shillong. 


stock. The public availed of this opportunity. 
People are allowed to purchase the surplus 
stock of cows and heifers of the farm and 
to have their cows served at the farm by the 
farm bulls at a nominal h'e. One now finds 
in Shillong cows of Fresian ami AyrHhire 
eha raebn* every where. 

The high, milk yield per cow of tliese breeds 
induced a large number of people to develop 
small dairy herds as a commercial proposition 
and there are over a hundred such herds in 
BliilloJig now, all of which, ai'e suj)plying milk 
to the consumers of the tow-ii. Several of 
tliem. are keeping breeding bulls of tlieir own 
for their herds. These bulls are also available 
to the piildic on a small fex^-. Tlie capable 
section of the residentin-1 public of the town 
are not lagging beliind and many of them are 
keeping one or two cows to meet their domestic 
demand for milk, cream and butter. 

Almost all the towns a.nd cities of India are 
dependent on tlieir milk supply from outside, 
l)ut Shillong can be said to be Belf-sufficient for 
all practical purposes in its milk requirements, 
subject of course to the limitations of the 
purchasiug capacity of the public. Besides 
here, a.s in rest of India, a high percentage of 
milk is used up in preparation of confectionery 
and sweetmeats. The local supply of milk 
meets this demand also. One finds more of, 
local butter in the market than of imported 
tinned butter. Fresh butter in packets of 
different sixes, from 1 oz, to 1 lb,, certainly 
axe more convenient to the peoj)]e than the 
tinned butter of a particular size. 

This achievement, in making Sliilioug seiff 
sufficient in its supply of milk ainl milk- 
products, is the result of practu‘al demonstra- 
tion at the Government Cattle Farm on one 
hand and facilities offered to the ])eople to 
improve their economic condition through 
dairy industry on the other. But after ail it is 
a localized achievement and the other parts of 
the province remain much the same as they 
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were. Pix>per yaiblicity aiid adeqiiate^ to 

the public are the crying needs now. 

Fublicity of veterinary achievements 

In ABsanis proper ptiblicity of veterinary 
work and its contribution to the economic 
prosperity of the people are seriously lacking, 
for the ouinber of exhibitions and animal 
shows Iield in Assam, are few and far between. 
It was by an accident that daring the Civil 
and Military Er ater nit y Week held lately at 
Shillong, a horse and cattle show and a dog 
and poultry show were included in the pro- 
gramme. Though these were organized more 
on the lines of variety performances rather 
than tliose of^ shows, the number 

of animals presented was quite large. By 
the order of the Director of AgTiciiltaire a cow 
and a heifer of the Government Cattle Farm 
were put up in the Cattle Show. These were 
not meant to contest in the prizes, 
but. to demonstrate, to the public the effects of 
proper feeding and management. It was in. 
the fitness of things that the prizes were given 
to the cows and the heifers which possessed 
the best points of dairy value. 

Last year, a depmtation of the A'eterinary 
.A.ssistant Burgeons of Assam met the Hon’ble 


Ministers of Finance and Veteriimry vBcieiice 
and they showed by figures and ealciilations 
that by means of prophylactic inoculations 
and vaccinations and by treatment and other 
methods, they were preventing a loss of over 
a crore of rupees to the livestock owners of .the 
province every year. This sinlple truth is 
hardly realized by the people who are benefited, 
and least by those who miss no chance in 
deananding early improvement of the economic 
condition of the general mass of the oountry. 

About a decade back, in Great Britain, a 
member of the Parliament, who was also a 
Mayor of a County, once said in a Conference 
of the National Veterinary Association of 
Great Britain & Ireland that it was very true 
to say that very few people realized wliat a great 
debt the country owed to the veterinary 
profession. It filled such an important part 
in the life of each and everyone that he (the 
Mayor) would like to see its status among 
other professions rise higher and higher. He 
added that it was essential for the well-being 
of the members of the veteriiiary profeBsioo 
and for tliat of the wliole country tliat every- 
o!ie realized the indispensal)ilit 3 ^ of tlie veteri- 
nary surgeon. The position in our ooimt ry 
about the realization of the indispensability 
of the veterinary surgeon is mu(Ii worse. 







MYSORE 

M. L. N. IYENGAR 


U NDER the special food production drive 
instituted early this year, about. SO, 000 
acres will be planted under Icar 
and 40,000 acres under Icar paddy during the 
summer of 1949, Eagi, the staple .foodgrain 
of Mysore is mainly grown in the khmf season 
on dry lands. In some districts it is also 
raised as an irrigated crop. Biit this practice 
was practically unknown in the Irwin Canab 

Kar mg I is generally sown in March, planted in 
April and harvested in mid- June releasing the land for 
paddy in the kJiarif season. Kar ragt growers are 
assured of adequate fertilizers for their second paddy 
crop. 


M. L. H. IYENGAR is Technical Assistant to 
the Director of Agriculture, Mysore. 
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area till very recently. Owing to the failure 
of the monsoon in 1945, an intensive campaig!i 
was launched, to introduce the cultivation oi‘ 
irrigated ragi in the Irwin Oaiial tract. A 
large, number of nurseries wmre raised under 
departmental auspices aiid seedlings were 
distributed free. Seeds and manure worth 
about Rs. 15 per acre were issued free to kar 
mgi growers. Special bonuses were givem by 
the procurement agencies. Liberal prizes of 
the value of Rs. 6,000 were awarded to the 
best growers. These concessions . are being 
extended every year. During the ensuing 
summer, similar concessions will be granted 
to har paddy growers also. The prize amount 
has been raised to Es. 10,000. The whole 





m 


what's" BOIKO 

campaign is expected to cost the Goveiiimeiit 
.about' Bs. 5 lacs. 

Lift irrigation 

Es. 1.4 lacs have been sanctioned for special 
lifli imgatioii schemes in T. Narasipnr 
Pumps are proposed to be installed along the 
banks of the Caiiveiy to bidng in a considerable 
tTrea under food crops in summer. The siib- 
sidy that was being paid for construction of 
surfece wells has been increased from Es. 500 
to Es. 1,000. More than 5,000 new wells 
have been completed under the Scheme since 
1946. Temporary agricultural sub-depots have 
been opened in the l%if areas at the rate 
of about one depot for each 500 acres. Trans- 
port of compost to paddy lands from compost 
centres by Departmental trucks have been 
arranged for. 

Irrigation in the reverse 

The KrishnarapiBagara dam near Mysore 
City is designed to hold water up to a height of 
120 ft. This height is generally reached in 
August. But during the months of March to 
May, the lake level falls below 80 ft. In 
1946, the then Minister for Agriculture. Sri 
M. A. Srinivasan conceived the idea of utili- 
zing the large water-receded area.s for temporary 
cultivation of food crops like jotmr. The 
lands were leased to cultivators in tlie neigh- 
bo uring villages, free of assessment and 
jowar seeds were supplied free. In the present 
food emergency, this campaign has again bean 
revived this year and about 3,000 acres are 
expected to be sown with jowar in the summer 
1949. 

Agricultural exhibitions and competitions 

The first Agricultural Exhilntion in the 
State was held during the Dasara of 1888. 
Since then these exhibitions, with, occasional 
exceptions, have become a regular feature 
during the Dasara festivities at the capital 
A couple of years before the War, one wing of 
the Exhibition Buildings was converted into a 
permanent agricultural museum open to visi- 
tors throughout the year. After nearly five 
years of suspension this Exhibition was revived 
in October, 1948. In addition to the perma- 
nent museum a spacious stall was allotted to 
the Department for its exhibits and demonstra- 
tions. Eor the first time the Department put 
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up a stall outside the State at the All-India 
Khadi and Swadeshi Exhibition at Madras in 
December, 1948. A special collection of agii- 
cultural produce for whicli Mysore is famous 
such as coffee, cardamom, areca, copra, 
tobacco, giw and sugar was made for the pur- 
pose. Instructive charts and ru.ap5 showing 
the main features of Mysore agriculture were 
exhibited.' 

A scheme for awarding prizes for progres- 
sive fiirmers has been inaugurated recently. 
There are three prizes for each of the nine 
districts and a Championship prize for the 
whole State. Judging committees are being 
formed in all the taluhs and the awards are pro- 
posed to be made some time in January, 1950. 

Mechanization of agriculture 

The Department of Agriculture in Mysore 
has recently launched a State-wide Tractor 
Service, The Department owns aboift 135 
tractors and they have been stationed, in units 
of 12 to 14 tractors, in each district under a 
Supervisor and a tractor nieclianic. These 
machines are hired out for ploughing at Es. 4 
per acre of virgin land and Es. 8 per acre of 
cultivated land against the actual cost of about 
Es. 18 per acre. The loweiv intes for vdrgiii 
land are intended to enable the cultivators to 
bring more fallow land under ciiltivatioiiv 
There is a keen and growing di^maiid for tractor 
service in all parts of the State and it is there- 
fore proposed to constitute Tractor Advisory 
Committees to decide questions of allocation 
and priority so as to get the maximum benefit 
from the Service. 

There are at present five bulldozers in the 
Department. Two of them were engaged in 
clearing about 800 acres of scrub jangle near 
Glosepet in Bangalore District. Two model 
villages, Jayapura and Vijayapura, have been 
laid on the site and about 450 acres of land 
have been brought under cultivation. Date 
groves, acquired by the Department for locating 
theii.' regional research stations under the post- 
war schemes, are also being cleared by biill- 
alozers. To extend the benefits of bulldozers 
to cultivators the Department is forming 
a corps of 24 machines. Six dozers are expec- 
ted to be in commission shortly. 

New rural reconstruction scheme 

The State Government have inaugmated a 
new scheme of rural development. Under the 
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sclieme, wliicli was formally launclied in all Eural Development Department is now a full- 

paits of the State in early March, rural develop- fleclgecl Department and its ComiBissioner is 

meiit work is entrusted to and District the €j) officio Secretary of the Central Ooni- 

Development GWiiiiitt^^^ constituted for the niittee. A small Committee consisting 

])urpose.* These Committees are mamly com- heads of Developiiient Departments coordinates 

posed otAion-offifdals although nominated by the work on the ofliciai side. Similar 

the Government. The Taluk Committees have coordinating bodies are proposed fox districts 

roughly one meniber (on and 

an averge there are four to five liohlis in a taliiic) TJie Qrammucktralms of the old scheme are 
The members of the State Legislature (Lower replaced by Revenue Inspectors, whose juris- 

Honse) residing in the kiluks are ex officio dictioa is reduced to about 25 to 30 villages, 

incut bees of tlie respective Taluk Committees. A separate budget head and a special Rural 

Tlie AmUdaf (corresponding to Tasliildwr else- Reconstruction Fund have been constituted. 


wbore.) is the ex officio Secretary and Chief On the material side, emphasis has naturally 
Executive Officer of the Taluk Committees, been laid on Agriculture and Cottage Industries. 
These Committees are to meet at least once a But the improvement of the morale 'of th<‘ people 
month, and have been vested with 17 executive and of the spiritual side of the ryots’ lives are 
and four advisory functions. They are compe- as important if not more, and it is in the 
tent to sanction items of w’-ork costing up to emphasis on the latter that the new scheme 
Rs. 1,000 ill each case. The grants hitherto mainly differs from the old. 
being made to village, and for rural The nine popular Ministers iiimigurated the 

water supply, inter-vilkige communication, scheme in the nine Districts on B March, 
amelioration of depressed classes, etc, will, it! 194-9. The Maharaja of 'Mysore in a special 
future, bo operated by these Committees. message on the occasion expressed his hope that 

Committees in the village may once more become a unit as 
each District and five other members will niuch. of culture as of prvisperity and happiiiess. 
form the District Development Committee, « « . . ' • , 

The District Committees are largely supervisory Multipurpose cooperative societies 
and coordinating bodies exercising control over A scheme for the organisation of multi- 
Taluk Committees. They can sanction works purpose cooperative societies in ail the Dis- 
costing between Es. 1,000 and Rs. 5,000 under trict and Taluk Headquarters has been pre- 
each item. The District Development Officer pared by the Registrar of Cooperative Societies, 
is the ex officio Secretary and the Deputy The main object of the scheme is to consoii- 
Cornmissioner of the District, the Chief Co- date and widen the scope of the cooperative 
ordiiiating Authority. movement and bring, in a short period, almost 

At the centre, there is a. Central Development all the villages within its fold. It is proposed 
Committee prosideffi over by the Minister for to organize a society in every village having a 
Rural Developmetit and couiposed of the population of 500 or more. In the initial stages, 
Chairmen of District Committees, heads of all these multipurpose societies will be granted 
Development Departmejits, live Depressed Class liberal subsidies and facilities for tu^ecting 
Represejitatives and five otlier nominees. The godowns. 
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TWO HETHODS OF DEHORNING CALVES 


By R. HENSON 

T he growing practice of yarding cattle, 
eapecialiy {fairy aiiinials, is directing atten- 
tion more and more to tire advantirges 
of deEonied stock. More cattle can be 

kept ill eack y.ard 3 tliey can be Inmdied with 
less risk of personal injury, and the food is 
sh ared more economically . With fattening 

stock there is no risk of the scars and bruises 
so often seen iii, the carcasses of honied animals. 
Bullying is not uiiknown amongst hornless 
cattle, but usually with the loss of their horns, 
horned breeds lostj their fighting instinct. 
They can be driven through gateways without 
fear of tliat glancing blow whicli will rip a cow’s 
udder and leave the way open for mastitis. 

It is argued against delioniing that it is 
unnatural . and that it spoils the appearance of 
oiir animals. Many farm practices now accep- 
ted as routine are also mmatiiral : lambs are 
docked, and male animals not wanted for 
breeding are castrated for good and sufficient 
reasons. The presence or absence of horns 
should not be allowed to ilis tract attention 
from the points that really matter — milk oi* 
beef — neither of which lias anything to do with 
an animaTs horns, One may become accus- 
tomed to the appearance of hornless stock. 
Angus and Bed Poll fanciers would not think 
their cattle improved if horns vrere grafted on. 
It is not their horns that give the Ayrshires a 
high place in the dairy world ; it is their 
udders and their ability to produce milk. 
American mid Canadian practice is more and 
more tending towards dehorning all cows. 

The dehorning of older cattle requires the 
services of a veterinary surgeon; because of 
the pain involved it is done under an anaesthetic. 
Inevitably the animal suffers from sliock, witli 
at least some temporary loss in production, and 
there is always the danger of bacterial infection 
of the frontai sinus. The best time to dehorn, 

K. HEHSDKis oonnected with Veterinary Science 
Division, Besearoh Department of Boot’s Pure .Drug 
Co., Ltd., Thnrgarton, Hotts; ^ 
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thereinre, is ])cfnro tlu^ horns liave ])cgun to 
grow, that is, in the first week or tw-o of the 
calf’s life. For S{)me time it has been felt^hat 
the old methocls of dehorning are not as satis- 
factory as they might be. Caustic soda or 
potash sticks have many disadvantages. Tliey 
need very careful handling and it is easy to 
use too much and so cause excessive liiirning - 
even damage to the calf’s eyes by drainage 
from the treated site. 

Guthiiel (194:7), after preliminary tests ‘witli 
various dehorning agents, found that a flexible 
collodion solution of antimony triclilorido gave 
the most satisfactory results. Ho claimed that 
this material was easy to apply and that the 
solution dried quickly into a firmly adlieihig 
flexible film wliich destiwed the underlying 
tissue wdth imioh less pain than the alkaline 
dehoming agent. He also maintaiiual tffat 
there was no nveepiug’ of fluid to endanger the 
eyes. The formula recommended by him ivas : 

. , Per cent .■ 

Antimony trichloride ... ... 28 

Salicylic acid ... ... 7 

Flexible collodion ... ... 05 

Another method of dehorning calves is 
by cautery. Bowo^ (194:7) was reported to 
have a.dapted an electric al soldering iron to 
form an efficient caiiterker, and this had ohvions 
advantages over a fi.re-heated iron. Tlie solid 
metal end of the iron was hollowed out to form 
a ring 1/8 in. thick, 5/16 in. deep, and with an 
iiiternal diameter of J incln The iron, lieafced 
by electricity, was ludd over the develo[)ing 
horn bud to sear a complete ring of tissue 
around it and thus ])revent growth. 

A test of these two methods luis been made. 
The j)rimary objects wan-e to discover : 

(i) The amount of irritation, 

i Guthrie,' J.E., VeL Merl (1947 ) 42, 8* 

& Bowo, J. E. Farmer ami Stock Breeder (1947) 
Oct. 14, p. 2:D9. 
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(Li) Th.e relative efEcleiicv of tlie two 
■ inetliodsf ■ 

(iii) Tke most suitable age for the oporatioii. 

By chemical agent 

Twelve Dairy Shortlioni, Ayrshire and cross- 
bred calves' of ages, vaayiiig from 2 days to.' 5; 
weekvS were treated. The hair was first (slipped 
away from the horn bud and the area cleansed 
bv a swab clipped in spirit. The preparation 
was then applied? care being taken not to 
touch the surrounding skin. The area covered 
was roughly the size of sixpence. As the 
solution will, corrode metal, a wmodeivlinndled 
brush, such as is used foiy glue, was found to 
be the best method of application. The soiutioxi 
dried very quickly to form a skin over the area. 
One calf, 7 (see Table I), was clipped 
but not cleansed before applying the agent. 
This calf showed signs of irritation and a ten- 
dency to rub the affected aiha against the rails 
of the pen. There was slight growth of one 
horn. The younger the calves when treated 
the less was the frritation. With, the exception 
of No. 7 those dehor uefi at ages up to 10 days 
showed little sign of discoinlhrt. Older calves 
showed signs of pain, especdaliy Nos. 1 and 2. 
These calves had well-establislied ]iar.i.i growth, 
and much more of the sohition hacl to be used 
on them than on the younger calves. There was 
no pain whatsoever at the time of application. 

TABLli) I 

Ckilms Iretiied witli chemiGu^^ ayenl 


Visible horn 
ffrov/ til 


Dayji Right Left 


12 

Ayrsiiire 

. , ' 2 

12 

K'one None 

■ 0 

Shortliorn 

4 

16 


7 

Ajrhihiru 

{> 

15 

{Siigiii BUght Hum 

not 

cleans- 

ed 

9 

Siior thorn 

7 

U 

None None 

. - 6;:^ 

' 9? . 

S 

12 


8 

, ■ » J 

9 

14 


4 

Ayrshire 

.. iO 

18 

Slight „ 

11 

Bhorthorn 

. , 11 

18 

None Slight 

10 

99 

Ayrshire 

13 

18 

Sti'ong None 

3 

. . 18 

11 

„ Strong 

1 

Cross-bred 

.. 28 

20 


2 

59 ■ ■' 

35 

20 

. ?> . 99 


Table I shows the resuits of the tieatmeiit of 
the twelve calves. With those noted as 
showing strong horn growth, there is no sign 
of clieckiiig at all. Those marked ‘slight 
growth, V have a thickeniiig' or swelling at the;, 
site of the horii which, ho weyej.% has 
very little growth in three montlis. Thase 
iiidioa ted as having no growTh sliowv no signs 
of koriis ; the liaix: has g.ixxwii (wer thet a..rea 
and to all appearaj-icc they might have been 
bom natiirally poU^^ 


The amount of horn growtlr at a particular 
ege varies with tii.e breed and with individual 
animals. Borne {drives will have no more horn 
groNvth at 14 days than others at 2 days. 
Nevertheless, the best time of treatment to 
obtain consistent results wvou Id seem to be within 
the first week, preferably the day after calving. 
The horn bud, can then just be seen and can be 
destroyed wntli a ininimiiin of solution. The 
older the calf the moie lilmly it is to rub, a,s 
there is more tissue to burn and, tluireforc, more 
irritation; moreover, an older calf is more 
sensitive.; . 

By electrical cauterizer 

The iron wnis eoiiueeh,Hl !;y u, tliree“|j()in.t 
5-am}>. plug, since it Ls important to tuirtii 
these irons to avoid any risk of shock to eitlicr 
the opeiafoivoivcalh It was not found possible 
to overheat the iron ; indeed at tlie ‘ pxeuk 
pexlods ^ of the day it wa.a diliicnlt to heat 
the iron snifioiently. Tlie o})cratioii is easfrr 
if the liMir is clipped away from the hoiai laid 
first; but this is not essential. Pre-clipping 
also saves the iron from hecomiug covered W'ith 
ha,lf*bu.rrie(l hair, as it vronld bo where se\v.nil 
cahu>s have to be done. 

The ii'on was held to each horn bud itiumen- 
ta.i’iiy and then the operation .repexitod . In 
practice it was found to be- impossible to l)urn 
the. calves too much ; theii* struggles inevitably 
dislodged the iron a.s soon as its work wa.s done. 
When tixe operation was finished there was a 
complete ring of seared tissue around tlxe horn 
bud. The operation is, of course, momentarily 
})ainful but the calf appears, to feel no distress 
afterwards, 

Table 11 gives the results of the six calves 
treated. The four younger calves on which 
the treatment was successful look as if they 
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are n.atnrallj polled Calf ■N'o, 15^ noted m 
iiavmg ^ some growth ' has thickened; bliioted 
horiiSa far shorter tliaii normal. Giilf No. 16 
is deveiopmg normal horiiB. 

Tabi.e II . 

Oalves treated tvith the deetriml (mderket ^ 


Ga,lf 

No, 



Breed 


, Age 
. Age wlieii. . 
when last 
treated obser- 
, ■ ¥ed 

Days Weeks Right ■ Left 


Visible Iiorn 
growth 




18 

Cross-bred 

4 ■ 

U 

None 

Non© 

J7 

Ayrsliire 

7 

12 



13 

Cross-bred 

18 

15 

9t 


14 


21 

20 


it 

15 

9i 

28 

26 

Some 

Some 

16 


35 

26 

Strang Strong 


Here again, the earlier the operation the less 
tispre there is to sear away and therefore less 
pain to the ealf. Also, the younger the calf 
the easier it is to hold. One/calf was suceess- 
fiilly treated at 4 days, but a week to 3 weeks 
seems to bo the optimum age ; that is as soon 
as thei’e is sufficient growth to hold the iron in 
position. 


Discussion , ■ 

Both methods proved satistVictory, provided 
they were carried out within certain pr(3scribed 
age limits: 1 to 9 days for the oheinical dehorner 
and 1 to 21 days for the caiiter.ii:or. The chemical 
dehorning agent has two oiitstandiug advan- 
tages oyer the electrical caiiterizers : (1) The 
operation can be performod anywliere the calf 
may happen to be lodged, whereas the other 
method requires a su}>ply of electricity, the 
presence of a convenient power point, and 
haltering and leading the animal to that point. 
There is also the time taken for the iron to 
heat, which is anything from 15 to 30 minutes, 
(2) Although there are three operations involved 
in using the solution, all are simple and practi- 
cally painless, and they can be done by one 
man if necessary. With the oauterizer, al- 
though it IB not necessary to prepart) the site 
first, two men are required, and sometimes even 
then the calf is difficult to liold. 

The chemical method has one disadvantage. 
If any of the solution is accidentally placed on 
the surrounding skin the irritation may cause 
the calf to run the area and thus impair its 
action, but this may be obviated by carefully 
wiping off any such solution immediately. — • 
Eeproduced from AgrumUim, January, 1949. 



PRESERVATIVE FOR NEERA 



h B a result of experiments in the Indian Institute of Sugar Teciiuology, 
lA Kanpur, a preservative for neenz ( sweet ])a.lm-juic6 ) has been found. By 
^ •^application of this preservative, neera does not undergo any fermenta- 
tion for a number of days and can safely be uscmI as a non-alcoliolio drink. 
It can be transported over long distances without any effect on the quality. 

The amount of preservative required to be added is very small and doe>s 
not cost more than one pice per maund of neera, Qur can bo manuihetured 
from nma thus preserved, without any loss of sugar. The preservative has 
no colour or taste and is harmless. — PJ.B. 
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USE OF POTATO CHIPS, EYES, AMD SPROUTS AS SEED 


By M. J. DESHMUKH 

A lthough it was cominon kuowledge 
that propagation of potatoes from smali 
pieces of a whole tuber was possible under 
suitable conditions, its practical utilization was 
first taken up in the U.S.B,R. during the World 
War II. War conditions made it necessary to 
increase the area under potatoes in the U.S.S.R. 
because they furnish more food and industrial 
raw material per acre, than any other crop. 
The Biipp lies of seed, however, were insufficient 
to allow much expansion. The shortage was 
overcome by using potato tops (a small piece 
with an eye cut from the rose end of the 
tuber, the piece being nearly 1 /10th in size 
of the whole tuber) as seed and using the 
remaiiimg portion (nearly 90 per cent) for 
food or processing purposes. The method was 
elaborated by Prof. Lysenko and Ms co- 
workers at the Lenin All-Union Agricultural 
Academy L In 1942 a total of nearly 3,80,000 
acres were reported to have been planted with 
tops in various parts of the Boiith-east and 
Centre of the U.B.B.E. and the’ yields from the 
tops were not inferior to those of potatoes 
pLaiited in the usual way, and in regions where 
ring rot is prevalent plants grown from tops 
were reported to bo less liable to tiie disease 
than those, from the seed. The idea was carried 
still further by Prof. Yakusbkin of the Timi- 
ryazcv Agricnltimd Academy, Moscow, who 
planted an. eye itself with a small piece of 
fiesh attached and obtained encouraging results^. 

Su])seqiiently this line of ^YOvk was under- 
taken elsewhere with a view to evaluating the 
suitability of this new method. Evaiis^ (1943) 

1 Anon., Soviet scientific work on potatoes, 
Nature, 150, 456-457, 1942. 

2 Cfarner, H. V. , Intensified potato cultm’e in the 
USSR, iV'. Mm. Agric, 60, 20-21,1943. 

3 Bvans, G,, Potato eyes as readily transportable 
seed for the colonies. Nature., 152, 464-466, 1943, 

i M. J* DESHMUKH is on the staff of the Division 
: of Botany, Indian Agricultural Research Institute, 
New Delhi. 


in England foil, that whereas tops (1 in. 
in diameter, 1 /i4 in. in thickness at the thickest 
part, planted 12 in. apart in rows 2 ft. 6 in. 
apart and at a depth of 2 in. to 3 in. in the soil) 
yielded 526 lb. of tubers from l/60tli of an 
acre, the ^vhole tubers yielded 613-i lb. under 
similar conditions. He calculated that only 
3 cwt. (nearly 4 maunds) of tops would be 
required to plant 1 acre against 13 cwt, ( 7*18 
maimd) of whole tubers. Gopisarow*^ (1943) 
reported that 288 tops (each of | in. diameter, 
-J oz. in weight, planted in boxes) from 24 lb. 
of potatoes gave 804 tubers wtngliing 172 lb., 
each plant yielding near!}? 10 oz, Pal and 
Deshmukl# (1944) conducted experiments in 
India, They found that whereas 100 plants 
raised irom whole tuber of Phiiiwa (each tuber 
appr<3ximately weigliing 21-45 gm.) yielded 
51 *5 lb. , 100 plants raised Itoiii top.s (each 
weigMiig 4*2 gm.) yielded 33*4 lb., 100 plants 
raised from ' eyes V on the other hand, yielded 
only 18*7 lb. As a result of these preliminary 
observations it was thought possible to improve 
the yields from tops under suitabtlo spacing 
and manuring. Accordingly an expeimeiit 
initiated (Pal and Deshmukh, unpublisiied 
wmrk) in 1944-45 with 3 spacing (1|- ft.xO in,, 
1 ft.x6 in,) and 3 nuuiiirial treatments (no 
manure, a mannrial mixture before planting 
and the same after planting) was conducted 
for tliice years. The resuits indicated that 
tops of PIj iilwa yifilded slightly less than whole 
tubers under ail treatinentis. Ben and Olmla-a- 
varti^ (1945) confirmed the earlier results of 
Pal and Deshmukh (loc, cit.). 

Poluniii'^ (1943) drew attention to the use 

4 Copisarow, i\I., Potatoes and war economy, 
Naiurt, 151, 421-422, 1943. 

6 pal, B, P. and Deshmukh, M. J., Potato tDX>s and 
eyes as seed, Gurr. Sci., 13, 309-311, 1944, 

6 Sen, B. and Ohakravarti, S,, Potato seeds from 
chips, Ourr. jSci. 14, 44-46, 1945, 

7 Poluniii, N,, Economical Potato projiagation with 
remarks on detached sprouts, Gardeners' Ohronide. 
113, 30-37, 193L 
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of detaolied 8}>routs an 8oe(L He liook s])routvS 
4J ia. ill leiigbli and plajited iilieni in boxes, 
lie obtained nearly f>’5 lb. from eight plants 
raised from s])roiitB. 

Paslikariiatlr^ (1945) conducted detailed 
experiments on. potato sprouts as a source of 
seed. According to him tlie sprouts, when they 
are about 1 in. to 2 in. in length, are detached 
trom t}i.e tuber and planted in a nursery 3 to 
4 weeks earlier than the normal time of planting 
and traiLsphinted in the field when, the sprout- 
lingvS are 4 in. to 6 in. in heiglit. At Simla 
the yields obtained from them were reported 
to ho ns good as those from whole tubers, 
T.\ie use of sprouts as seed is already proving 
very helpful in rapidly building up the stocks 
of new ])otato varieties or liybrids at the Potato 
and Wheat Breeding Substation, Simla. 

Two important questions emerge out of the 
above observations. Firstly, do the phiiits 
raised from smaller sets, i.e. tops (chips), eyes, 
sprouts, etc. yield as well as those raised from 
the whole tubers ? If this is possible then, 
the second problem refers to the commercial 
utilis^ation of this method, inclurling method 
of vstorage, traiis].iort and cultivation. If the 
smaller sets can be profitably used as seed on 
a commercial scale, there would be considerable 
saving in seed and conseque.ntiy an 
increase in food. Also if suitable methods of 
their storage and transport are developed, 
tliere would be a great economy in storage and 
transport ex])enseB, 

Experiments so far done in India, have indi- 
cated that the chips (tops) and eyes do not 
yield us well as the whole tubers. Although 
Pushkarnath found the yield from sprouts as 
good as from whole tubers, ex]>eriments done at 
the Division of Botany, Indian Agricultural 
Eesearcli Institute, New Delhi, and a.t Kanpur 
(ffitra, 1947, personal oomniuiiication) ha,Ye not 
given such good results. It must, however, 
be borne in mind that Pushkarnatli conducted 
liis experiments under the conditions of the hills 
which are cpiite different from those prevalent 
in the plains for potato ciiltiv^ition. In this 
coimeetioii Bushnell (1930) observed that there 
was a gradual decrease in the yield of potatoes 
as the chips (used as seed) decreased in weight 
from 15 gnn below. In his opinion if the 
chips have to give favouralde yields, each of 
them must weigh at least -I oz, and should be 

S Puahkaniath, Potato sprouts as a source of seed. 
Gum JSok 1% 230-237, 1940. 


7 /8th of an inch in tliickness in the centre. 
In the. experiments so far comluoted iii India, 
chips of niiioli sinaller weight have been used 
as seed. Purewal^ (191-7) also obtaineii shniiar 
results with potato peelings and chips. He 
stated that the loss in yield from smaller sets 
was much Jnore than tlie saving effected in 
the quantity of seed planted. Work on smaller 
sets is also being conducted at the Bose 
Eesearch. Institute, Calcutt}a, but jio published 
record of the work was available to the w^riter.^ 

Therefore, it has yet to be estabiished 
whether tlie ciiips, eyes and sprouts can yield 
as well us the whole tuber under Indian condi- 
tion. However, these smaller sets can be 
ju’ofitably used for the rapid multi plication of 
new varieties the rnattuial of whicii is ver}^ 
limited at the beginning. 

Much work lias been done on the methods of 
storage and transport of such smaller sets. 
Scamield^ (.1937} has referred to the certiried 
seed “^potato eye’ trade in Canada. He states 
that this trade started about 25 years ago in 
the Prairie Provinces. He further states, 

‘ Conditions were quite different tiien bo what 
they are now. Settlers were moving into all 

* laveatigatioiiB wore cuiidueted at tlie Boso 
Research Institute by Dr B, K. Ivar with a view to 
find out (1) a inetliod for preserving the cut ehii>s 
of varying sizes 1 cm. to 2’ 5 cm. over a longer peiiud 
and x)revent them from desleoation ; (2) to find the 
growth and yielding capacity of the chii>y — severed 
from the mother tuber at different p(3iuods of their 
preserved life from, the harvesting timt3 to the sowing 
time ; (3) to find out if the se\'ered sprouts from 
mother tuber can be practically utilized for pro- 
pagation. 

Attempts were made to prevent excessive desicca- 
tion by suberizing the cut surfaces or by covering 
the cut surfaces with a special mixture of shellac- 
wax-—Iiidia rubber and then stoiiug thorn in a 
refrigerator. Sealed chips showed less desicca- 
tion and sowing experiments also showed better 
germination and ^dcld dependent, however, upon (1) 
time of severance from the mother tuber } and (2) 
period of preservation. Geiuninat-ion 
growth and ultimata yield increased, with shorter tiu3 
period of life of the chips soi)arated from the mother 
tuber with consequent loss of desiccation and i)eriod 
of xweservation. But the yield from the chi|>s was 
found to bo less than the normal sowing. The severed 
sjwonts were not found |)i’actical for jnopagation. 
(ioc. cit, — Ed : Soi. & Oul : and also refer — Isolated 
l)otato eyes as seeds for ju'oxjagation by B. K. Kar, 
Jour, Eort, Boo, II, 41, 1944.) 

Purewal, 8., Potato buds as seed, Punjab Fruit 
J., 11, 253-255, 1947. 

’ Scaunell, J. W., Deveioxjiiient of the certified 
seed q}otato-eyo’ trade, Awer, polalo J,, 14, 23-25, 
X937, 


INDIAN FA'RMINa 


BllS'SMtTKH 


parte of Western Canada and maiiy of tlieni 
' were a good many ' miles from ' lailways. By 
outting potato eyes and mailing tliem good 
seed was made available to settlers in all parts 
of tbe country'. According to Scannell the 
eyes are cut from the tubers by three, methods : 
,V(i) All ioatiainieiit reseinbling an ..apple ■ corer : 
the eorer is placed over the ejre and pushed 
through the tuber making a cylmdrically shaped 
set vdfch an eye at least at one end. The 
liorer is an inch in diameter and tlie iengtli 
of the scd/ is gov(naied by the ske oftlu tuber: 
iO sets \voiglK3d oK. ; (ii) A potato parer 
bent into a semi-circle t this inethod proch^^^^^ 
sets oi: a conical shape and of small size; 10 
sets weighed 2 oz. p (hi) A vegetaHe/^^b 
it is a kitciien utensil. The eyes are cut in semi- 
circular form, approximately an iiicli in diameter 
and an inch, across at the deepest point : 10 
sets wnughed 4 oz. The seds are thoroughly 
coated with slaked lime to prevent drying out 
and shrinking and can then be kept for several 
weeks without any apparent^ deterioration. 
Later, they are boxed or rolled in oiled paper 
for transport. It is estimated that in the 
spring of 1936 nearly half a million eyes were 
sold in Western Canada. According to the 
third method of cutting one bushel (60 lb.) of 
Irish Cobbler variety gave alioiit ].,000 eyes^ 
After the srdeable eyes have been removed 
the remaiufler of the tuber is used for planting. 
Scaiineli ihrther reports that very satisfactory 
yields -were obtained by using seed potato-eyes. 

Evans (loe* oit.) undertook experiments to 
develop a method of despatcliing potato chips 
by air with reasonable aussiirance tliat wdien 
planted they would he capable of giving a frdr 
crop. Allowing for reasonable delay vS in pack- 
ing, despatch and distribution, it was considered 
that tile chips vvoiild Kaye to retain viability 
for about a month. According to him the 
tuber is lield in tlie left hand and a thin c?hip 
(1 in. diameter, J in. thickness in the centre) 
cut off the rose end with a sharp knife. The 
chips were collected and placed with cut surface 
upward on sliallow trays, the bottoms of which 
were covered with a thin layer of peat-moss 
litter. The trays w-ero placed in slielves in a 
wmodeii seed store-rooin ah ordinary tempera- 
ture. ^ The cldps 15 days old gave 80 per cent 
germination and liad shrivelled to nearly half 
the original size. He calculated that 112 lb. 
of such dry chips would be neces.sary for 
planting one acre. 
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\ Marrittll (1944) .described treating, packing 
and storing potato eye-sets. According to 
Mm,' eye- sets nre ■ becoming ^ an ’ increasingly ■ 
important factor in the seed potato trade in 
Canada because they can be widely distributed 
' at little cost. The eyes are scooped- out (-I ox. 
in weight, 7/8 in. in thickness in tiie middle) 
with a vegetable bailer ; they are then xvaslied 
out in dean hva ter ; soon after that thoy are 
packed in moisture proof paper. A wax:- 
coate^i cai4<>n wiup'ped with waxed craft pa]>(3r 
is eonsidered a standard jiackage containing 
25 eyes. Tlie eye-sets are the.n sto.rexl at about 
TT^'F., for 4 days to a v/eek and then at 
until shipped. After tliey reach tlie destina- 
tion they are again st.orcxl at 35‘''F. till planting. 

hiattmssl^ (1945) has svimmarizod the posi- 
tion regarding tlie liealirig of the potato pieces. 
If out surface is exposed to dry air, it forms a 
hard, crust which readily cracks. There is a 
considerable slmnkage and loss of moisture. 
If on the other hand the c-iit surface is kept in 
a moist atrnoBphem, after the waills 

of the cells iimnediately below the cut surface 
becoine covered with a deposit of suberiii 
v/hich. fomi a contiiiiio us layer blocking the cut 
surface. ' This not o.nlY prevents loss of moisture 
but effoetively bars the w^ay to rotting orga- 
nisms siid .1 as bacteria and moulds. 'Witliin a 
further period, the duration of "^vhicli ilepends 
on the variety and the ternperatiire, the cells 
immediately beloW' tlie bloclmd surface divide 
to form a layer of suberized cells which eveii- 
toaily develops into a skin similar in Bti'uotiiro 
and fanction to tlie outer skin of the tuber. 

The natiiiM Ijenling process can be iiidiieed 
by keeping the cut pieces m a moist atinos- 
pliere for 2--4r days after This Cv^n be 

done b}7 placing tlie out pieces in a slmllDw layer 
and keeping thein coveind wdft sacks. 

The ]n'opcrIy healed sete can withstand exposure 
almost as -woli a.s mature wdiole tubers. .Nattrass 
found that nine mouths after cutting, tla.^ cut 
pieces were in excellent conditiou. By this 
method there is not much loss in weight. 
Four chips weighing 40 grn. undenvent only 
23 per cent loss in weight after healing while 
by Evank method the reduction in weiglit is 
nearly 50 to 60 ]ier cent. But by this new method 
the chips can be stored for a long peiiod, 

11 Marritt, J, W., Treating, packaging and storing 
potato eye-sets, 8ei„ Aoric. 24 , 526*532, 1944, 

12 Nattrass, R. M., The cutting and treatment of 
seed potatoes, Ea,^t Afnmn 11 ^ 83-86, 1946. 
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more extensive work, particularly in the plains, 
is necessary to evaluate the possibility of its 
commercial utilization. 

Altlioiigh sufficient work seems to have lieen 
done abroad on the problems of storage and 
trans})ort of smaller sets, it will be necessary to 
woL’lc out tliese 1)1*0^01118 for the conditions 
prevalent in India both in the plains and the 
liills. Also it will have to be seen how far tfie 
disadvantages of low yields of smaller sets and 
items of additional cultivation like preparing 
and raising a nursery and transplanting, parti- 
ciilarly in tlie case of sprouts, will balance the 
advantages of sniall quantity of seed (which 
means saving in food, low costs of seed and 
storage) and low transport expenses. 

If, therefore, smaller sets of potato, inarti- 
cularly the chipvS of suitable size give fair yields, 
and if suitable methods of then storage and 
transport for local conditions are worked out, 
it will help to a great extent towards the expan- 
sionof potato acreage in India . And more pota- 
toes means partial fulfilment of an urgent need of 
the nation, more calories per capita per* day. — ; 
Eej)ro(Iuced fr(nn7S/c>?in?6’ OnUim^ May, 194-9, 


HALF TON OF POTATOES FROM TWO POUNDS „ OF -SEED . 

T k THAT is believed to he a recoid potato yield for Australia was estah- 
\J\j h'^hed in the 1949 season by Mr, C. Powell of Cdareruion, South 

" ’ Australia. From 2 lb. of seed potatoes, he grew l,336| lb. of tubers, 
a ratio of 668-| to 1. 

The variety plantcM was the recently introduced American Sebago, which 
has become very popular in the hill districts of South Australia during the 
last two seasons. 

Seed was out into 16.3 sets, of which 152 grow to maturity. Digging and 
weighing of the crop was Bupervised by members of the Agrioulturai Bureau. 

Tubers from 14 plants in an average row filled a sack weighing 148 lb., 
an average of approximately 10| lb, a [)Iant, but one individual plant 
produced 18 lb. ol’ potatoes, some of which weighed 3 lb . — ArntralifUi Atjfi- 
Cidtuml NewsleMer, No. AGN /249. 



These pieces have been successfully sent by air 
from Kenya to England. 

At Simla detached sprouts have been found 
to retain their viability for a week when placed 
in moisture-proof packets. 

The position rega.i*diug the use of smaller 
sets of potato, i.e. chips (tops), eyes and ^sprollts 
for seed may be briefly summarized. Experi- 
ments so far coudncted in India have indicated 
tliat tlie smaller sets generally yield less tlian 
whole tubers. One of the reasons for such low 
yields of the smaller sets may probably be that 
the sets used hy the workers in India have 
been invariably less than I- oz. in weight; 
according to Bushnell, (loc. cit.) such small sets 
give correspondingly low yields. This then 
means that more elaboi*ate experiments are 
necesBary to evaluate the potentiality of the 
smaller sets. It is quire possible that sets of 
suitable size, if planted with i)i'cper spacing 
and manures, may give, yields wliicli may 
favourably compare with those from whole 
tubers. Although the work at Simla has shown 
that the sprouts can he profitably used for 
rapid multiplication of inii)roved varieties, 



SOIL EROSION-~-ITS PREVENTION 
AND CONTROL 

(Piifolislied bj tlie Govemment of Madras^ 194-8.) 

T he rapid depletion of tlie soil resonrees 
of India by erosion and tb.e subsequent 
effects in lowering tlie general standard 
of lining of tlie masses baa only recently been 
realized by the governments in India. Any 
book, at this jiuictiu’e, wHcli would create real 
interest in the country on soil erosion and its 
control is, indeed, welconie. The Madras 
Government is to be congratulated for haying 
taken a bold step in bringing out a text-book 
on soil erosion for the use of Departmental 
Officers and for teacbing the subject in the 
Agricultural and Forest Colleges. 

The subject matter of the book is divided 
into eighteen chapters and is profusely illus- 
trated. Lessons of the past as well as of 
modern times of soil erosion luive been presented 
in Ghaptcn* I. Examples of clanicigo caused by 
erosion, in different parts of the world have been 
cited. The cliapttu' begins with a definition 
of soil which is liardly apt, A definition of soil 
could liave been more ])reoise as the one giveji 
by doffe — ‘The Soil is a natural body, differen- 
tiated into horizons, of mineral ami organic 
constituents, usually unconsolidated, of vari- 
able depth, which differs from the jiarent 
material below in morphology, physical proper- 
ties and constitueims, chemical properties and 
composition and biological characteristicsb In 
addition to the description of the destructive 
processes leading to the accumulation of soil 
materials, tlie constructive as|>oct of soil 
formation leading to the dovelopinent of soil' 
profiles sliould have found a place. 

Chapter II deals with the agencies and the 
types of erosion that are generally met with. 
The results of erosion in vsiltiug up of reservoirs 
and irrigation canals, reduction in underground 
water supply, etc, are also broadly dealt with. 
The chief causes of accelerated erosion are given 
in Chapter III. Nine causes are enumerated 
but only four of them have been explained in 
some detail. Under * soil variable qualities 
only the texture and the structure of soils 
have been dealt with. But other soil character- 


istics such as soil depth, permeability, nature 
of colloids, etc. which are significantly oorrela-' 
„ted with the erodibility of soils, are not touched 
upon. An elucidation of these factors would 
certainly add to the value of the hook. 

Chapter V is well-written and contains much 
useful information, The question whether 
^ waste weirs even in contour bunds, are 
necessary or not, is still a moot point. The 
intensities ’ of rainfall as also the peculiar 
characteristics of the Black soils of Karoatak 
do call for, if not waste weirs, some other mode 
of excess-water disposal. In Chapter VII, 
the items of dry .forming and terracing have 
been discussed. Soil and moisture conserva- 
tion problems a, re mterdependent and a great 
deal of work has been done in India. Hence 
the subject of dry forming might have iisefully 
been discussed in greater "detail in this chapter. 
The subject of terracing could havt^ been dealt 
witli in more detail and also disciisseil in 
Chapter V along witli contour bunding. Such 
important fpiostioiijs as the uniform grade/ and 
‘variable grade ’ terraces, their lengtli and cross 
sections should fi.nd a place in a text-book. 

Chajiter X dealing with the agronomic or 
the biological aspect of erosion control has been 
treated cursorily. The effects of various types 
of mulches and the place of legumes and grasses 
in erosion control practices are not fully 
empliasized. The method of laying out con- 
tour strip cropping on the laud, selection of 
suitable cover crops, their seed rate, width 
which could be adopted with advantage in 
different vsoil types, slope, climatic complexes 
and their ultimate effect in soil development 
and increased crop production need to bo dealt 
with in a text-hook of this kind. In the sug- 
gested laiul-use recommendations in this 
chapter, only slope and degree of erosion have 
been taken into consideration. A major factor 
such as soil type, which is vital for any land- 
use planning has been left out. 

In Chapter XII, XIII and XV the questions 
of types of dams and the control of stream 
and liver bank erosion have been compiled 
very satisfactorily. The last chapter dealing 
with erosion and malaria although of vital 
iiu-portance to India occupies, for a text-book 
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OB. soil coBSevvation, too much space. Lastly 
ill tliis Yolimiej one -vital omissiou is a chapter 
wholly dealing with soil eonsemdiou survey of 
all cultivable areas includmg suggcvstioiis for 
land classification and land-use plaiming. No 
text-book conld be coiisidered coiuplete with- 
out it. Otherwise, the volume is ofi tlie whole, 
timely, well written, definitely informative and 
useful . The suhsecpieut voliimes to follow on 
the subject may well be expected to be. more 
comprehensive. The minor printing errors, 
not a few, are common wibli all our printers. 
(XK.B.) 

■ " 

COMMERCIAL FRUIT AND VEGET- 

, 

By W. Y. Ceuess (Published by McGraw, 
Hill Book Compauv, New York, 3rd Edition, 
1MB, pp. 906, $ Sh) 

T his internationally distinguished author 
and his well-reed boob need no special 
introduction to the readers. His book 
has served for over twenty-four years all 
students of food technology and liorticultiire 
and in this third edition the author has put 
in lots of new material and data as well as 
many new illustrations. These represent dcA^e- 
lopments in the various phases of the science of 
food technology during the ])aBt many years 
especially in canning, freezing aiid de.bydra- 
tion, A singular addition to this new- edition 
is the chapter on ‘ Plant Sanitation ’ which 
deals >vith a very essential and important 
aspect of food processing, particularly in 
the recent years. All the materials have been 
presented up to date. 


The book has covered all the priuci])les and 
commercial applications of canning, freezing 
and dehydration of fruits and vegetables, 
beverage making, manufacture of jams, jellies, 
marmalades, fruit and vegetable concentrates, 
pickle making, wine and vinegar making, etc. 
Some chapters cover the various aspects of 
spoilage and their conti^ol, utilization of waste 
fruits and vegetables and disposal of wastes. 
All interesting cliapter on packing cases and 
other methods of ]>aekiiig has also been briefly 
presented. At the end of each chapter a useful 
■reference list of books, bulletins and original 
articles on the various subjects has been given, 
which ivill be of considerable help to -those who 
want to go into details. 

Tim subject of fruit technology has sliowu 
great prc^givss and possibilities and it is rathm* 
diliicult to wuite a single and comprehensive 
book covering canning, freezing, dehydration, 
etc. since each one of the liranches might well 
be dealt with in a se] karate volume. In this 
edition credit goes to the author for presenting 
the whole field in a instnuitive and informative 
manner, giving most of the up-to-date details 
on the various branches of fruit teclinology 
without sacriiicing aii}^ of the fundamental 
principles and fresh advances. 

The book is recommended to all those 
engaged in the fruit industry as well as to all 
the stiicle-ids and teachers of iruit technology. 
Tt is tile only outstanding ^ tdl-in-one ’ coinpila*- 
tioii so for available dealing w-ith all the processes 
involved in the manufacture of fruit products 
and in fruit jireservation, Tlio tinit world 
must be greatly indeld^ed to the author for 
putting his life-time study and energy in this 
new edition for its benefit. (U.B.C.) 
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Fig. 1. The Hon’ble Shri Jairamdas Daulatram meeting cIk 
teaching staff. Photo G, C. Sharma. 
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News and Views 

I C. A. R. CONVOCATION 






T he Second Aiimial Goiiyoeatioii for tlie 
award of c ertificates and medals to tlie 
students of tlie Statistical Training Courses 
of tlie Indian Council of Agricultural Research 
was held at the Constitution Club Hall, New 
Delhi, on the evening of 4 May, 1949, before a 
distinguished gathering. The Convocation was 
presided over by tlie Hordble Shri Tairamdas 
Daulatram, Minister for Food and Agriculture. 
All the students and the teaching staff appeared 
in academic gowns. Sardar Datar Bingh, Yice- 
Chairman of the Council, was unavoidably 
absent but the speech which he prepared for 
the occasion was read out by Shri S. M* Srivas- 
tava, Secretary of the Council. In his welcome 
address Sardar Datar Singh explained that the 
Training Courses provided training for two 
groups of students. The first group consis- 
ted of research workers in agricultural and 
animal hiiabandry sciences whose primary 
interest was not statistics but for whom 
statistical methods were important tools of 
r6‘search. The second group comprised of 
those who had stf^ tisfcics as their ]irimary 
interest, and who were to earn their living as 
professional statisticians in agricultural and 
animal husbandry institutes and Deipartraents 
of Agriculture in the provinces and at the 
Centre. Tlie first group of students, who were 
usually officers deputed by the provincial and 
State Governments for statistical tinining, had 
a shorter conr&e extending over a period of 
nine months split into two terms of four and 
half months each. For the second group of 
students, two courses of training were pres- 
cribed, namely, the Certificate and tlie Diploma 
Courses. A. student .of the Certificate Course 
w^as expected to acquire mastery over the 
fundamentals of statistical science and its 
application to agriculture. Students success- 
fully completing the Certificate Course as also 
a few others with high academic qufilifications 
in Statistics were allowed to go in for the 
Diploma Course which required acquaintance 


with methocls of advanced and regional re- 
search. The requirements of this course 
corresponded to that of a Doctorate Degree of 
an Indian University. Sardar Datar Singh 
announced that the Food and Agriculture 
Organisation of the United Nations were 
proposing to set up an Internationah 
Centre under the Indian Couneil of Agricnltiiral 
Research for training of delegates from- Asian 
countries in census methocls in connection with 
the forfheoming F.A.O. agricultural census. 

After this welcome speech, Dr Siikhatme, 
under whose direction the Training Courses 
are organized, read out his annual report cles- 
crihing the activities of his sectiou daring the 
past year. In his report he referred to, the 
difficulty of advanced students having to leave 
off their studies due to financial or other consi- 
derations. This, he said, way a loss to the 
cause of statistical research as a whole and he 
pleaded that certain research scholarships on 
the lines of those available in the Universities 
for advanced research should be available to 
the successful au'l promising students in these 
Training Conrses so that they could be emplo 5 ?’ed 
as research scholars .for carrying on original 
and advanced research in statistics. 

After the report was read, the Honourable 
Shri Jairamdas Daulatram gave away the 
Certificates. The names of the following 
successful students are mentioned below : 

Short Course 


Mr. G. D. ChakrabartT. 
Mr. P. R. Yeri 
Mr, R. Devarajan 
Mr. A. 0. Mathiir 
Mr. A. G. Kavitkar 
Mr. J. C, Victor 
Mr. K. N. Yali 
Mr. Gnrdial Singh 
Mr. Yidya Sugar 
Mr. M. t. Shukla 
M.r. K, S. Sinha 


12. Mr. M. Gangaradi'iali 

13. Mr. J. S. Srivastava 
W. Mr.C. O.Das 

15. Mr. A. SitaramaBao 

16. Mr. B. B. Patel 

17. Mr. E. N. Chaturvedi 
IS. Mr. P. K. Gliafaabarty 

Certificate Course 

1. Mr. B. V. Suldiatmo 

2. Mr. Faqir Chand 

3. Mr. K. V. R. Sastry 

4. Mr. R. S. Asthana 


TESTING COTTON TEXTILES AND CORDAGES FOR 
RESISTANCE IN ATTACK BY MICRO-ORGANISMS 

T extile materials are liable to deteriora- organisms. These methods of tost can, there- 
tioii by the action of mioro-" organisms fore, be applied for the evaluation of compounds 
like bacteria and fungi, in transit, in and treatment processes designed, to protect 
storage or in use. Such deterioration is textile fabrics and cordages from damage by 
facilitated by the climatic conditions prevalent micro-organisms. 

in tropical countries like India. The need for Three principal methods of test have been 
protection of textiles from tlie attack of micro- descrilied in this specification, viz. the Accolera- 
organisms and procedures for the evaluation of ted Mildew Infection Methocl, As]3ergilliis Niger 
resistance conferred by suitable treatments Method, and Soil Burial Method. There are seven 
are cleairly essential. appendices detailing experimental procedures to bo 

The Textile Division Council of the Indian adopted for the tests laid down in the standard. 
Standards Institution has, therefore, brought In accordance with the procedure of the 
out the D.i*affc Indian Standard Procedures for Indian Standards Institution, every draft 
Testing Cotton Textiles and Cordages for Resist- specification or code ])repared by a Sectional 
ance to Attack by Micro-organisms, It has Committee or Su])-Comtnittee, afto its approval 
been prepared by the Textile Chemistry Sec- by the Sectional Committee, is to be issued in 
tional Committee, composed of technalogi.sts proof form for a period to be determined by 
and producers in the textile industry in India the Committee but not less than three months 
under the Chairmanship of Dr T. S. Subrama- and widely enoulated amongst those likely 
nian, Superintendent, Technical Development to be interested, for the purpose of securing 
Establishment .Laboratory (Stores), Kanpur. critical review and suggevstioas for improve- 
The ];>roced,ures described in this standard inent. Comments received from all quarters 
are^ applicable to cotton textile materials like shall be given due consideration by the Sectional 
plain and water-proofed fabrics, webbing, Committee ; and the revised final draft will 
yarns and cordages and serve to assess the then be put up to the Textile Division Council 
resistance of these materials to attack by for endorsement. Before being finally accepted 
inicro-organisms.^ The methods also hold good as an Indian Standard it must be approved 
for, textiles which have received treatments by the Executive Committee and the General 
. aimed at increasing their resistance to . micro- Council of the Institution. 
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5. ,Mr. '0. V. Rao 

6. Mr. Daroga Singh . 

Diploma Course 
1. . Mr. P. N. Saxena ■ y 

Shri B. Y. Sukliatme and Shri P. N. Saxena 
were awarded a gold medal each for standing 
first in the Certificate and Diploma Courses 
' respectively. 

The HonTfie Shri Jakamdas Baulatrain then 
delivered his convocation address’^'. (.D.J.S.G.) 

*^The address is printed as the leading article in this 
issue. 


INBIAIT FARMING 


MAFT IHBIAN STASBAllD Ox\ Vv'OOB IfOE EXFOET 


The draft; has accordiugly been widely to 30 June, 1949 by the Director, Indian Stan- 

ciroulated to iudnstrialists _ and tochnoIogi^3te dards Institution, Block 11, Old Secretariat, 

in the field. Coiuineiibs will be received up Delhi 2. 


DRAFT INDIAN STANDARD ON WOOL FOR EXPORT 


B y fai' tlie niost urgent and miportant In accordance wibli the procediire of the 
problem ' that confronts the Indian wool- Indian Standards Iiistitntioip ewy draft 
exporting industry today is the variabi- specification or code prepared by a Sectional 
lity and, more oiv less, rmcontrolied cpiality of Coimnittee or Sub-Committee, after its approval 
the •wool that is being sent out of the coimtiy. by the Sectional Committee, is to be issiied in 
The adverse effect of such a procedure on the proof form fora period to be determined by the 
reputation and on the economic returns to the Committee, but not less than tluee months, 
industry is iairiy evident. and widely circulated amongst those likely to 

An effective remedy that would help the be inten^sted, lor the piiipfose of secrnmg I 

iiKlustry to grow on soimdiinoB is to standardize review and suggestion for improvement. i 

the varioiis grades of exportable wool and to Comments received from ail quarters will be | 

ensure that the exported pioduct conforms to given due consideration by the Sectional I 

those standards. The importer abmad, being Committee ; and tiie revised filial will 

thus assured of uniform cpiality of wool in the then be put up to the Textile Division Council ,-i 

respective grades, can confidently trade with for endorsemetit. Before behig finally accepted 
tlie coimtry, and will peihaps be ready to pay as an Indian Standard it must be ax^proved !; 

a ineinium for such assurance. by the Exeeirtive Goinndfr^^^^ ancV the Gleneral ;• 

With these objects hi the Textile Divi- Council of the Institution. ^ 

sion Council of the Indian Btandarcls Institution This draft standard is bemg circulated ■ 

has cliumi xip a draft Indian >Standard Bjiccifica- among woofr xirodiicerB, exxiorters, manpfac- 
tion for Grading of Wool for Exxiort, This tureis and other interests who are likely to be 
standard applies to wooh X)i'oduced in India, interested in the subject of the standard. ' 

and specifies grades both accordmg to coloim Comments will be received, till the end of May 
as well as quaKty. Specifications for packiug 1949 by the Director, Indian Standards Insti- 
and marking are also included, tutiou, Block 11, Old Secretariat, Delhi 2. 1 
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PRODUCE ALL THE FOOD WE REQUIRE^' 


T A THEN I was ijii Simla last montli for 

y y a week’s lioliday^ I invited those who 

V ^ V expressed a desire to see me to wdiat 
is called an At Home. In the old days an 
At Home meant alcoholic drinks. But now 
of course no such thing is possible. We had 
some soft drinks and what was permissible 
under the Entertainment Laws by way of 
cliewing. We had asked ever 3 -one who had 
signed his name without looking into Ids rank 
or profession. So that I was able to see the 
glad faces of nearb" fifteen hundred Simla 
residents that evening. 

The report of this gathering in the newB|)apers 
alarmed some good men who thought 1 had 
called together fifieen hundred men and women 
and feasted them in old Viceregal Lodge and 
wasted a lot of food when there was so mucli 
talk of shortage and appeals for austerity. 
They did not know that we spent not one 
ounce of rice or wheat or millet or of pulses 
over this Simla At Home. It was indeed a 
miserable miser’s fraud. But tliis alarm 
brings to notice once again the anxiety of 
people over the food shortage in the country, 
I am not an expert hut I think you will 
listen to me all the same. Do we as a nation 
wisli to live and make our mark as an indepen- 
dent and civilised people ? I suppose we do. 
Well then, we must sit up and think this food 
shortage out and do what logically follows. 
Otherwise we break. 

Money con he printed and during short 
periods of emergency we can use such printed 
paper to borrow service and labour to meet the 
emergency, appearing to pay for them. I^ater 
we should gradiially withdraw^ the excess 
money and restore normality. Excess money 
in circulation does nobody good. It just raises 

^ * Speech by His Excellency Bbri C. Eajagopala- 
chari broadcast from Delhi Station of All-India Badio 
on 0 July, 1949. 


prices. Money is not wealth. It is jiiBt a.- 
mtiodool and a credh^^^ 

We have to pay for what . we. import from 
other countries by producing goods in our 
o*wn couiitry and exporting tliem in payment 
of our dues for imports. Our own paper- 
money is of no use in this connection. What 
we get from abroad must be paid imv fully, 
if not now, next year or the year after, if we 
can get our foreign friends to wait that long. 
If we get machinery for inrliistries or manu- 
factured articles for use or foodgiuins to eat, 
wc must pay back either in services Tendered 
or in raw materials or in niamifactured articles 
or in gold or other precious metals. All these 
have to be exported in such shapes and kinds 
as are wanted abroad and are acceptable. 

Now it is -well known India cannot send 
much out in these w^ays. Once upon a time 
we were growing enough Ibod for our people 
and were also able to produce certain other 
raw materials or partially prepared stuff for 
which there was an eager demand in tlie foreign 
countries which supplied us the inaiiiifactured 
articles that we imported. We were exporting 
raw materials so much that we had an account 
in our favour as net result. We are importing 
at present a great quantity of manufactured 
articles from abroad as well as a considerable 
quantity of foodgrains. For payment we have 
been depending on our war-time savings banked 
in England instead of producing extra goods 
for export. This is good enough for the time 
being. 

But this cannot go on for ever, can it ? 
We must stop importing to the extent we 
cannot export. If we do not ourselves stop, 
it will stop of itself. We must cut our imports 
down according to what we can now export, 
and wait for improvement in the latter before 
we order things from abroad. But whatever 
we may or may not do/ we must eat. 


pkodtjoe all thl food we require 


Anything may wait, but not this. We have to 
produce all the food we require or we invite 
famine and chaos which will reduce our popula- 
tion. ISTature is a relentless accountant and 
works automatically. 

Government programme to build new dams 
and reservoirs to bring in new’- areas under 
cultivation depend on help from abroad in 
various ways. Tliis again brings us up against 
problems of foreign exchange, that is, tlje 
problem of payment in goods for the expensive 
machinery and services that \ve have to import 
from abroad. Govornnient try to get tli(‘so 
things on credit and are doing their best. 

These and other large problems are being 
tackled by our Government wdio are doing the 
utmost they can. Foreign Governments also 
have not been ungenerous or unhel])fiih They 
are indeed doing all they can to lielp us liecause 
they know India is a great country with 
‘plenty of natural resources as wudl as a. very 
brainy industrious population, and so India is 
sure one day to be a great and valuable unit 
in the civilized w^’orld. Our brains and our 
working capacity, which together form the 
principal element in wealth, are quite good in 
quantity and quality. Even'one in the world 
admits this. We cannot howev(U’ fuliii these 
high expectations unless we in ‘ tlie irieaai- 
wliile produce enough food to live and work 
efhcicmtly. Even if we are unable to do much 
at once in the way of producing manuiactiired 
articles in surplus for export, we ought to grow 
all tlie food wo require. 

We are a rice-eating people. We also con- 
sume a large quantity of wheat. We cannot 
easily and at once expand the area under .rice 
cultivation. The shoitage in one kind of food 
can be made up by another if we kno\? lunv 
to adjust ourselves. We cannot afford to sit 
still until irrigation scliames for increased rice 
cultivation are completed. We must grow 
such things as can be immediately growm by 
Tvay of food, whatever they may be. We can 
produce more millet and pulses and tubers 
than we do now. We must raise j)oultry for 
eggs and grow .fish in our ponds and fruit and 
vegetables , in oiir house-yards and make up 
for shortage in calories. , 

The standard of life among the working 
classes has gone up. It must go up and it is 
well that it has gone. up. The peasants and 
landless rural labourers who used to eat rngi, 
make or millets, and ate rice only on festive 


and rare occasions, now eat rice generally and 
are not happy unless they get it. Besides the 
change-over in habit, population has increased. 
There is thus on the whole a great increase in 
consumption of rice. This is as it should be. 
But it is not alfcogether good. In tlie first 
])kice a ■]an‘e rice diet is not so good for health 
as it may be for taste. But apari- from this 
we have as a result gone short of rice. We 
cannot easily expand the area of rice cultiva- 
tion, for it requires dams and canals which 
involve vast oxpeiidituro and cannot be got 
ready quickly. We can liowevtu' raises more 
millet and pulses and tubers without large 
inigation projects. It is thei’cfoie desirable 
that the fashion must he set for greater con- 
simqition of mgij choJami maize and millet. 
Nothing can be done by way of sotting a fasliion 
except by the so-called iip])er classes. What 
they do is eagerly copied by others. Like jail- 
going, hobnobbing with outeastes, spinning, 
wearing Gandhi-caps, millet-food must be made 
a patriotic high class iashioiu This will 
lighten the ])resent load on rice. 

This groat inother, tlie ground on which wo 
walk and live, is a wonderful nuriher, 
most generous, niopt forgiving and most skilful. 
Puf. anything into it, be it the worst rotten 
stuff, more offal or what we thi'ow’ out as 
excrement, this ever-loving slcejdess motlier 
converts it for us by an alchemy of her own 
into rich food which shoots up, juicy and frag- 
rant. But she requires a little help from us, 
just a little help and so.me watchful coo})6ra.tio.ii. 
You roust know what to sow as L=ieecl and 
when, and look after the shoots that come up. 
The earth returns with i?itere,st what you put in. 
Receiving offal and excrement, slie gives us ])ack 
pumpkins, ciieumberB, hananas, whatever we 
know how to raise. 

Urban authoaiticB should consider it their 
sacred obligai.ion to collect and conserve town 
refuse and make good manure out of it anrl 
place it at the disposal of gardeners and culri- 
vators of land at a reasonable price. Peo]}le 
gather more and more into mhan areas and 
it is the duty of the civic authorities to remem- 
ber their obligations to the rural areas that 
feed the towns and return at least in part the 
niti'cgen that flows into the urban areas. This 
can be done by careful conservation and disposal 
of the. organic refuse of the towms. A])art 
ixom animal droppings, what is tlirown out by 
townsfolk is a coiitimious and considerable drain 
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on tlie nimi a teas unless tliere is an organized inoveinent alone can do it. €lo\'ernmeiit will 

movement of manure from towns to villages, help, but gelfdielp and ja more 

Wliat is iT.quired is increased interest in tlian ofdcial patronage or interference, 

luising sonietliing by way of food wherever you I am speaking frankly and as a citizen, 

can and whatever it may be. who is to During these last sixty years^ whenever there 

go round and tell people all this and not only was a great iiationai movement needed in 

tell, but make people do it? Who did it for Indiat the Ooiigix^ss undertook it and did it. 
weaving and spinning ? Who did it for Hindu- The Congress in constructive work is not a 

Muslim unity? Who did it for removing un- party. It is the aggregate of disinterested 

touchability ? Who did it for fighting the energy that belongs to the whole nation. In it>s 

drink-evil? Not Government anyway! The Muuii work, in its Harijan work anci in all, its 

people organized themselves under Congress other constructive work in. the past, everyone 

direction. Govermnent did not and would that was ready and wiiliog to help Wiis welcome 

not do it in the days that are past. Now how- to join. While Congress took up responsibility, 

ever Govermnent are not against the people, it did not exclude anyone. 

They are- with the people. But Government Congress can lead a moverneiit for food- 

cannot do some things. They cannot do what growing and save the country from l;)aukriiptcyL 

individuals and organized groups of individuals But it can succeed only if the people cooperate 

can alone do. Officials cannot efiectively with fiina tic al zealin this as they did in other 

spread themselves over the vast country and things during the last three decades. It will 

even if tliey could, it would cost so much that be a glorious achievement and pave tlie way 

it is im|)ossibie. An unofficial nation-wide for the iulfilmeiit of ail our other aspirations. 
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COLLECTION, ACCLIMATIZATION AND TRANSPORT 
OF THE FRY AND FINGERLINGS OF THE MILK-FISH, 

CHANOS CHANOS (FORSKAL) 

By V. RANGANATHAN and S. V. GANAPATI 


T he importance of iucreasiug variety 
with bulk' of the food hshcH of Madras 
has been emphasized by Job and Cliacko h 
The inilk-iisli, Olumos ohanos, wliich is prized 
as oue of the chief coastal food fishes on aeconiit 
of its delicate iiavour, not only grows c|nickiy 
to about 25 in. in a year in freshwater^, but 
also its fry anrl fingerlings are awaihd)le in 
a]>an dance from the mud fiats in. and around 
Krusa<iai Island (Qiilf of Manaar), in the- tidal 
cr<M4is near Paniban, .Raninad District, in 
Adyar and Eimorc Estuaries, Chingleput Dis- 
trict and ill the tidal pools near Malpe on the 
West Coast. They have been collected and 
transported annually after conditioning and 
rough acclimatization for stocking cultivable 
inland waters hy tlie Madras Govermneut 
Fisheries Department only in very recent years. 

Earlier attempts 

As far as the authors are aware, there are 
no }mbli8hed accounts ]}ortraying accmately 
the conditions under which the fry arc coiJected 
and acclimatized in the field and transported 
inland, except the following : 

(a) The first attempt to transfer 500 fry 
from the swamp to a large natural pond at 
Thonithiirai was made in 1931>32’h 

■■ ■ ^ : '"iA'I 

GANAPATI, B.A., a.b,i.c., belong to the | 

Fisheries Department, Government of Madras, | 


^ Jobj T. ,T. and Cliacko, P, T. ( 1947). Rearing of Salt-^ 
water Fish in Freshwater of Madras, Jndmi EcohqkL 
YoL 2, No. 1, pp. 1.9. 

^ Chidambaram, K, and XJnnie, K.M. (194b). Varia- 
tions in the Rate of Growdh of the Milk-Fish Chiinos 
' ^hmmt NaAiUmy i57j No, 398(\ p. 375. 

f Sundar Raj, "&* Administration JRcpoH of the Atudras 
Fisheries Department^ 193h32» - 



(b) h. .Attempts were made in the past ;; 

to introduce them into the Ippur Fish Farm, f 

but they were not successful as the- fry w^ere i 

collected from the neighbouring highly con- 
centrated saline cJianiiels in salt creeks, the j 

salinity of wdiich w^as fiii* higher than that 

even of the sea and therefore scarcely any siirvii'^- 
ed after their introduction into the jamd. An 
attempt w'as made durijig the year under rejiort 
to rear this fish in the farm and 755 jingerlings 
were brought from Krusadai Island and intro- 
duced into the pond. If, as is e-x]>ecte(l, the 
experiment proved a .success, it will be exleu- V 

ded to other waters In tlie subsequent 
annual reports of Dr Siindar Eaj, the tlien , 

Directo]* of Fisheries, Aladras, no mention is ! 

made about the failure or success of the aliove 
experiment. 

(c) Chidaml.'aruni and Unnic^ have stated 
tliat * the teclniique of acclimatizing and condi- 
tioning milk-fish fingerlings for transpo.itiiig 
and stocking in fresh, waters has been perfected 
at Krusadai but there is nowiiere any record 
describing the technique. Therefore, an attempt 

has been made in this pajier to ]jkice on record I 

how during the fry season of 104:8, a record 
collection of about one lakh of fry wms madcj 
acclimatized and transpoited to other fisli 
farms and ponds in the interior with very slight 
mortality in a few cases only. In several 
instances, the transported fry were followed 
and the water was examined for tempera- 
ture, pH, chloride content ; condition of the 
fry and mortality at wayside stations and at 
their destination several hundreds of miles 
away from Pamban were also noted. Since 
acclimatization of the salt water fish seeds to 

* Sumlar Raj, B. Admmislration Beport of the 1' 

Madras Fisheries Department, 1939-40. ■ 
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fresh water in the shortest possible time and 
with the least percentage of mortality is of 
considerable economic importance especially 
at the present time, onr attention was mainly 
directed to that “end in all oiir field experi- 
ments. ■ 

Details of 1948 attempt 

' Prdiminury ' arramgenmits : Since the Chmim 
fry a, re known to appear in large numbers from 
A]:}Til to August every year, in the tidal creeks 
near Pamban, tire collection grounds were 
inspected as early as 11 March, 1948 and 
arrangements were made with a local fisherman 
for sup])lying conditioned and acclimatized 
fry under departmental supervision at the rate 
of Rs. 10 per 1,000 for delivery in the train at 
the Pamban junction. Further, a nursery 
ineasuring 100 ft,x25 ft.x3 ft. was construc- 
ted close to the shore in Pamban for stocking 
-all the collected fry during the course of the 
day by the contractor. The nursery was 
connected to the sea during high tide so that 
fresh sea wiiter was entering it every day, to 
oiTset the loss due to evaporation. Another 
].)i‘ivate ])oiid was also retjuisifioned for stocking 
a-iid conditioning tliem in case of necessity. 

Commmccment of the fry season. : The first 
appearance of tlse fry was noticed oti 2 A] nil 
and ill a few days thereafter the contractor 
had stocked the nursery with 5,000 fry varying 
from half to one inch in size. The fry colh^c- 
tio!i season lusted exactly for three inontlis 
fnim 4 April to 4 July dui’ing wliich period 
jnore than one lakh fry was collected. 

Estahlishiiimt : The Assistant Inspector of 
Fisheries at Manamadurai (Ramnad District) 
w*as ])hice.d in charge of the work who was 


coiisisting of five workers. Two of the workers 
waded each batch through ankle deep water 
carrying the two ends of a same ineasuring 
10 fi x 4 ft., holding it loosely above the water 
surface. Another pair dragged under water a coir 
about 10 ft, in length with palmyra leaves 
attached all along its length, just in front of 
the cloth. The rope was touching; the bottom, 
BO that the fry ill fright leapt into the cloth 
behind front wdiich they w^ere removed eare- 
fiiily to a. tin carrier caiiied by a fiftli woman, 
containing sea water. When- a tin carrier 
contained about 500 fry it wris taken imme- 
diately to the nursery w^here they were emptied. 
In this way the contractor was able to collect 
everyday about 5,000 to 10,000 fry. 

Till the second week of May 1948 collections 
were made in the cieeks near Chinijapah^^^ 
later from a place called Kallingal, a raihvay 
bridge over a creek situated between Pamban 
Railway Station and Eameswaraiu, From 
the first week of April to the the first wr'ek of 
May was tlie peak period of collection. There 
was a second smaller maxima in the; third 
week of May in the creeks near Kallingal. in 
this manm.T over 100,000 fry wciv stocked in 
the nursery. 

One day unfortunately, a, sciious depletion 
of tlie fry was caused by the entry of jiredators 
locally called kedij a cat-lisL, into the 
nursery. Fortinmtely they were netted and 
removed in time without much loss. 

By the end of June, fingerUngs measuring 3 in. 
to 4 in. warn availalJe, and, as their cfdlection 
was not considered ecoiionucal, the op(n‘atiou 
had to be stopped, although fingeriings were 
available in thousands till the fii’st week of 
July. 


helped ])y two fieldmoii. One of them \ras 
deputed to look after the collection of the fry 
w^Jiile the other was in charge of the important 
•work of acclimatization and trans]_>ort. 

Fishery equipment : Three conditioning boxes 
and 163 round tin carriers wore used for the 
purjiose. The Assistant Directors of the several 
divisions in the province w^ere requested to 
■place their indents for the required number of 
fry and to send their owm tin carriers in good 
condition for ready transport and they readily 
responded to the request. 

Collection of the fry : The fiat sandy regions 
all round the island furnislied the largkt catch. 
The fry were seen in vast shoals when they were 
usually caught by batches of women workers 


Conditioning and uccHmatization 

After stocking in tlie nursery, the fry reciiiired 
for transj)ort on the next day were collected 
from the nursery in the same niannor as des- 
cribed above for collecting them from the mud 
fiats, counted and kept in a condition box in 
lots of 2,000 in tlie evening at about 6 p.m, 
prior to their desj^atch on the following day. 

From the condition box the fry were taken 
at about 1 a.m. on the next day and kept in 
tin carriers in lots of 200 or j,00 depending upon 
the size. If the fry were about half to two 
inc}.i.e>s, then 200 could be taken and if over 
that size, about 100 in each tin. The tins wmre 
filled to a third of their height with four buckets 
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of water amounting to about 1'4 gallons from 
tl'ie nursery to begin with . They were taken 
next to a cocoanut tope where there is a well 
confcaiiiiiig li‘e>shwater 5 wliicli is used by tlie 
people of the locality for drinking purposes. 

On reaching the well in the tope, one bucket 
of water from each tin was removed and was 
replaced by one bucket of well water. This 
operation was repeated three times without 
allowing any definite time interval after each 
.dilutioiL On the fourth occavsion all the water 
in the tins was replaced by fresh well water 


and the tins were taken to the Pamban Bail way 
Station w-here one more bucket of fresh water 
wars added from the well near the station. 
Knally, just before loading the tins into the 
railway van, three buckets* of water were 
removed from the tin and were replaced by 
two buckets of fresh well water. Sainple>s of 
water wore collected from different situations 
during one such operation on B May, 194.8 and 
examined .for temperature and chlorinity. The 
results (Table I) ai‘e the averages of three 
separate tins used for each experiment. 



Table I 


PerceHiage of reduction of (MormUy and mortaliiy during process of acdvrmtMiMon 


Description 

Times 

ture 0. 

Dilution 
in terms of 
buckets 

Chlorinity Percentage 
(parts per of reduc- 
100,000) tion in 

chlorinity 

Condi- 
tio 11 of 
fry 

Percentage 
of niorta- 
iity 

■ tl '■ 

1. Nursery 
water (A) 

7.40 a.m. 

29*4 

4 A 

2620'0 


Good 

uil 


2, Well water (B) 

(Cocoanut tope) 8.00 ,, 

30-2 



4o-0 

/ . . ■ 

, . 

't— , 


8. do. Pambuii 
Eaiiway 

Station (0) 

12.20 p.ni. 

Si *8 


SO-0 





4. Total water 

1st dilution 

(1*4 gallons) 
8.45 a.m. 

30-2 

: 4 A 
-lA+lB 

I975*0 

, 24*7 

Good 

0*2 


2nd „ 

9.50 „ 

30*4 

of second 
dilution 
~1+IB 

1491-0 

43*9 

■?> 

ml 


3xd 

lO/iO „ 

30*8 

of second 
dilution 

--4+4B 

40-0 

98*5 

/’"'i ''/.AS ,'/■■- 



4th „ 

11.35 „ 

31*0 

4+10 

00-0 

97*7 

if 

■' SS' 


5 th 

12.20 p.m. 

31*2 

-3+20 

70-0 

97*3 

S3 

■ , 35 . 



It will be seen from Table I that except 
for a mortality of 0'2 per cent in the first 
dilution which might have been to due 
accidents during transfer, there was practically 
no .mortality at all when the percentage of 
reduction of chlorinity was 98*5 in, the third 
dilution. Secondly, the entire process of 
acclimatization was over in about five liours 
during which the fry varying in numbers from 

870 






6,000 to 91,000, were acclimatized practically 
without any mortality. Thus 24 hours were 
taken for conditioning and about six hours 
for acclimatization. 

In Table 11 is given the total number 
of fry acclimatized and transported in 
the^ manner described above on the 
various dates noted against each during 
the season. 
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Table II 



Number ^ 

\f fr if of milk- fish Chanos olianos booked from Pa 

mban Railway StaMon 

w 

Qj 

■ c3 

m ,g 

■ Date' 

Destination 

. Vj 

43 

« 4 -, 

'0 

■■ d 

!2: 

ehl 

:■ Total,' 

6 

1 

12-4:-48 

Assistant Director (I) (Development), Madras 

12 

1,600 

2 


Assistant Fishery Demonstrator, Palghat 

8 

4.400 6,000 

3 

15 -4-4-8 

Chettinad 

7 

1,200 10,200 

4 

16 4 48 

Assistant Fishery Demonstrator, Palghat 

8 

3,000 10,200 

5. 

17-4-48 

Inspector of Fisheries, Vello.re 

12 

3,000 1 3,200 

() 

. ' 55 : 

Assistant Fishery Demonstrator, Palghat 

10 

4,200 17,400 


18-4-4.8 ■ 

do. 

10 

3,400 20,800 

8 

20-4-48 

do. 

6 

1,500 22,300 

9 

21-4-48 

do. 

10 

3,500 25,800 

10 

22-4-48 

Adirampatiiam 

4 

600 26,0<X) 

11 

23-4-48 

Chettinad 

10 

5,<X)0 31,400 

12 

25-4-48 

Inspeelx)! of Fisheries, Vellore 

12 

4,400 35,800 

13 

27--4 48 

Assistant Fishery Demonstrator, Palghat 

15 

6,600 41,300 

14 

29-4-48 

Fishery Demonstrator, Trichiiiopoiy 

61 




Kulitalai 

2>- 

2,100 43,400 



Manaparai 

AJ 


13 

55 ■ 

Palghat 

15 

7,850 51,250 

16 

2-5-48 

Fishery Demonstrator, Coimbatore 

15 

5,200 66,450 

Vi 

5-5-48 

;do. 

■ 15 

1,900 58,350 

18 

8-5-48 

■ , do. , 

15 , 

3,000 61,350 

19 

9-5-48 

Bhsliery Denionstratory M 

10 ■ 

2,000 63,350 

20 

13-5-4.8 

Assistant IiLspector, Chidambaram 

, h 

7tX) 64,050 

21 

14-5-48 

Assistant Director (I) (Development), Madras 

■ 9 . 

1,100 . . 

22 

■ 55 . . 

do. F resh W ater Research, Madia s 


600 65,750 

, 23' 

■ 25-5-4S 

■ " Chettinad ■■ 

10 

2,500 68,250 

: M- ■ 

26-5-48 

do. . 

10 

6,000 74.250 

25 

28-5-48 

Chidambaram 

10 

3,250 77,500 

26 

29-5-48 

Assistant Director (I) (Development), Madras 

10 

3,500 81,000 

27 ' 

31-5-48 

. . do. ' Bb'esh Water Eeseareh, Madras 

9 

2,500 83,500 

28 

5-6-48 

Chinglepiit 

■ 5 ' 

3,000 86,500 

29 

7-6-48 

Chidambaram 

6 

3.000 89,500 

30 

10-6-48 

Inspector of Fisheries, Mettur Darn 

'9 

1,500 91,000 

31 

11-6-48 

Assistant Driector (I) Development, Madras 

11 

1,000 92,000 

: '32.v ■ 

14-6-48 

Chingieput 

10 

1,300 93,300 

33 

21-6-48 

A.ssistant I^sliery Demonstrator, Palghat 

10 

700 94,000 

34 

23-6-4S 

Assistant Director (I) (Central), Madras 

12 . 

600 94,600 

35 

^•■25-6-4a^^ 

Assistant Bhshery Demonstrator, Chettinad 

10 

l.OtX) 96,600 

36 

28-6-48 

■ . ■ do., ■ 

'5'' . 

900 96,500 

37 


Fishery Demonstrator, Madura 

10 

400 96,900 


Two fuels will liu.ve to be mentioned in 
connection with, the transportation of CJianos 
fry to onr iish hirms all OYer the Presidency, 
Due to a liglitning strike by the railway running 
staff, the demands of all officers could not be 
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met. Further, indents for Climm came pour* 
ing in towards the close of the season. So, if 
in the following year, indents are placed with 
the Assistant Director, B.F.D., ' Coimbatore, 
sufficiently early in the second week of March 
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IMTLK-FISH, CHANOS 

along with the tinn, it will be possible to collect 
and transport several hikhs of fry from this 
source alone. 

Mortality in transit and at destination 

Mortality of CJmws in transit or at destina- 
tion was recorded in a few cases only and on 
the basis of these figures (Table III), it may be 
stated that the maxinuim percentage of morta- 
lity was about 2*5. 

Table III 

Percentage of morialiiy in Irarmt of Chanos 
chanos. 


Dat^e of 
booking 

No. 

booked Destination 

No. 

received 

Percen- 
tage of 
mortality 

16-4-48 

3,000 

Falghat 

2,980 

0-66 

21-4-48 

3,500 

do. 

3.416 

2-4 

29-4-48 

2,100 

Trichy 

2,100 

Nil 

2-5-48 

5,200 

Coimbatore 

5,100 

0-8 

b-5-4a ' 

2,000 

Madura 

1,978 



There were a few exceptions wlieii heavy morta- 
iity was also recorded duo to exceptional causes : 

(a) Sixty per cent inortality of a consign- 
ment received at Coimbatore was due to the 
ncgligfiuce of the Fishery Demonstratoits unit 
at Madura in not changing the water at tlie 
proper time and to the holding up of the 
tin carriers in a parcel van. 

(b) Over 60 per cent of mortality was repor- 
ted by the Assistant Diroctorj Fresh Water 
Research, Madras, for want of pro])er intima- 
tion at the destination and to the consequent 
de]a\^ in taking delivery of the consignment* 

(c) A third consignment booked to Madura 
resulted in 75 per cent mortality due to the 
wndi water containing which was used in 
Famban for the final dilution. So it is essen- 
tial that the water used for dilution should be 
free from and other poisonous gases or 
substances. 

. Examination of fish consignments in transit 

On 5 May, 1918, fifteen tins containing 
1,900 fry on their way to Coimbatore were 
examined at about 9 p.rn. at Madura 
Railway Station, ' The tins were examined 
in the van. The temperature of water in the 
tins varied from 30'^ to 31*2"^ C. and w-^ater 
' samples from two „ of the tins which were 
examined gave the following results of analyBis, 


CH4V0S (FOUSKAL) 

Tin A Tin B 
Farts per 100,000 

Free'earbondiuxide nil nil 

CarboiiateH ... 0*9 0*9 

Bicarbonates ... 47*215 49*105 

pH ... 8*1 8*0 

Dissolved oxygen (g.c.) 0*551 0*206 

Chloride ' ... 480*0 390*0 

It will be seen from the above random 
sampling that the chloride content of the- 
water in the tins was still high so as to call 
it ])i’ackish and not fresh water even after 
dilution at Madura. It is therefore considered 
essential that in future when tins are despateJ) eel 
from Famban, the chloride content must bo 
estimated by a rough and ready method, to 
ensure that it will be less than at least 50 parts 
per 100,000. Bteps are being taken for this 
purpose for adoption in the foiiowirig years. 

Experiments on acclimatization 
It is stated elsewheiT that the total time 
asually taken in the routine process of accli- 
matization was about six houns after condi- 
tioning for about 24 hours. Four experiments 
were carried out in the field to study the 
results when the wdiole process of acclimatiza- 
tion from salt to fresh water was done at 
intervals of three liours, two hours, one hour 
and immediately in three or four stages of 
varying dilutions. Three tins each contain- 
ing 100 fry varying from | to 2 in. were 
used for each of the first three experiments. 
Each tin contained four buckets of the nursery 
water (with a chiorinity of 2,620 parts per 
100,000 which was equivalent to 1*4 gallons). 
The well water used for dilution contained 
40*0 parts per 100,000 of chlorine* 

Fiul experiment : Three tins A, B and G 
w^ere used in this experiment and the dilutions 
■were effected in the following m.anuer at throe 
hourly intervals. 

Tin A : The first change -was iiuulo by 
removing one bucket of the nursery -water 
with a chiorinity of 2,620 parts and replacing 
it by an equivalent amount of fresh well 
water of 40*0 parts per 100,000 of chiorinity 
and the dilution amounted to one part of 
fresh water to three of salt water. The 
second change was made after an interval of 
three hours, when two ljuckets of water were 
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removed froni tlie tin and were rep^^ by an 
equivalent amount of fresli well water and 
tke dilution amounted to two parts of fresh 
water to two of the diluted salt water of the 
first change. The third change was made 
again after an interval of three hours when 
three buckets of water were reiiioved from 
the tin and were replaced by three backets 
of fresh well water which amounted to three 
parts of fresh water of one of the diluted salt 
water of the second change. 

The results of this experiment are shown 
below : , 

o o Percen- Perceii- 

Tin Ratio TemporaUu-e 1 1 1 

^ 1.'^ tion iity 


31'6"C. 
33 '0 


75*39 1’ 00 


32*0 1.008 41*22 nil 

3:2 . 33*0 ,, 

— - — 282 8*55 5, 

,^31*4 

F= Fresh water S= Salt water 

Tin B : In the first change, two buckets 
of water were removed from the tin and 
were replaced by an e€j[uivalent amount of 
fresh well W'ater amounting to a ratio of 2 
of fresh water to 2 of salt water. The 
aecaiid change was made after an interval of 
three hours when three buckets of water were 
removed and were replaced by an equivalent 
amount of fresh salt water. This dilution 
•was equivalent to a ratio of 3 of fresh water 
to 1 of the diluted salt w-ater of the first 
change. In the third change , the entire ’u^ater 
in the tin was replaced by fresh well water. 
The results of this experiment are as shown 
below : 

. <p . , 

Uliiorimty : Percent- « S 
Tin Uatio Temperature parts per age of 

100,000 reduction ^ o 


F:S 




p:5 ^ 

2:2 

31'0 “0. 
32-2 

1.330 

50-77 

nil 

3:1 

31- 6 

32- 2 

362-5 

13-84 

■ ■ JS 

4:0 

31-6 

40-0 

1-53 

53 


Tin C : The first change was made by 
removing three buckets of the nursery water 
irom the tin and replacing it by an equivalent 
quantity of fresh ■well waiter. The resulting 
dilution worked to a ratio of 3 parts of 
fresh water to 1 of salt wmter. After an 
interval of three hours, the second change was 
made by replacing the entire water in the tin 
by Ixesii well water. The results are given 
below : 


Ciilonriity; Perceiit- J ^ 
Tin Batio Temperature parts per age of g 

100,000 reduction g B g 

.n^ a 


E 3:1 31.6/31.2 685 26,14 

4:0 31.4 31.2 40 L53 ml 

^ Third experimenl : This was also exactly 
similar to the first two experiments with the 
important difference that the dilations were 
effected after an interval of one hour^ 
The results of this experiment are recorded 
below : 


I : S 



C 3:1 

30-6° C. 

685 26-14 nil 

4:0 

31*6 



31*2 

40-0 1-53 , „ / 

Second ea 

^periment : T1 

lis was exactly similar ■ ' ’''tv 

to the first expeiiment 

with the important 

difference t 

liat the diluti 

ons 'were effected' after 

an interval 

of f'/W^o hour? 

5 in each of the th.ree ' 

tins D, E 

and F. The 

rosuits are recorded ■ t ' . " 

below : 



tion 

Teiiiperature 

Ohloritiitv: ■ f .-B* 

pa:rt,p^r : 

100.000 i 1 ■; 




F : S 



G 1:3 

■.■31.8d’C 

!. 1 , 975 ' ' 75.39; 

;2:2 

32.1/31.2 

J,008 41. -22 : 

3:1 

31.8/31.4 

282 8.55 nil ' 

4 :0 

32.0 

; ' 1.53' ' ^ 

D 2:2 

31-2 

1,330 50-70 

3 : 1 

31.8/31.3 

362-5 13-84 nil : ' 

4:0 

31.0 31.2 

4.0 1,63 
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3?:B 

F 1:3 31*6'-'' 

2:2 31-8/31‘l 

3:1 31*8/31*3 

4:0 31*2/31*2 

G 2:2 31*2 

3:1 31*7/31*2 

I :0 31*2/31*2 

H 3:1 30 9 

4:0 31*4/31*2 


Fourth experiment : In tliis experiment, IT 
fmgerliiigs of Chanos inea.siiriug about 4*2 
in, in length were used. The nursery \yater 


Olildri- 
iiity: 
parts per 
100,000 

Percen- 
tage of 
reduc- 
tion 

Percentage 

of 

mortality 

1975 

75*39 

nil 

1008 

41*22 

jj 

:■ 282' 

8*55 


40 

1*53 

■■ ■ 

1330 

50*77 

? > 

362-5 

13*84 


40 

1*53 


685 

26*14 

» 

40 

1*53 

ss 


was completely replaced four times by fresh 
well water after intervals of ten minutes on 
each occasion, when there was not even a 
single mortality. The temperature of the 
nursery water was 35*()'^0. and that of the 
well water was 31*2®G. 

Concluston:'y..y: ■■ 

It will be seen from the above that the fry 
and hngerlings of the milk-fish Chanos chums 
can be easily acclimatiised to freshwater witli* 
out resorting to the time-consuniing process 
of rediicing the salinity in gradual stages. 
The knowledge that tliis important salt watei? 
fish could withstand even direct transference 
irom salt to fresh water, has a vital bearing 
on the possibilities of their culture in inland 
waters.. 


THE COORDINATED RESEARCH ON THE WASTE PRODUCTS 

OF COFFEE 

I T was known for a long time that the pulp}Aresidue fronx the r*offee beau 
was a good feed for cattle. It remained a waste prodiict for the simple 
reason that cattle did not like the taste of it, and therefore would not eat 
it. At a cooperative experinieut station in El >Salvadoiv American and 
Salvadorean researchers, by exjierimenting with additional ingredieixts, evolved 
a formula that made the material palatable to milch cows. The waste material 
can now be used as a substitute for corn. If all the coffee pulp in La. tin 
America were converted to cattle feed, a not impossible task, it would provide 
the equivalent of aimut 34 million bushels of corn a year. Such an achieve- 
ment would be significant for both the health and economies of the Latin 
American countries, wdiich are now producing only a small percentage of the 
milk their peoixles need. (R.S.) 
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By A. SANKARAM 

ANY people are well acquainted witli wide scope for tlie me/ of ScfUjImni 

products of the types of Benger's preparation of malt foods. 

Food, Mellins Food, Horlieks Malted 

Milk, Grapeniits and Malt Extract. They are if^rk by the Industries Department , ' 

foods predigested by a senes ot chemical and ^ ^ . 

bio-chemical processes in tiio factory and 1922, the Department of Industries, 

^ put up in a form in which they are easily Madras interested itself^ in the problem of 

digested and assiniilated bv infants and people preparation of malted foods. An Industrial 
with weak digestive power. They are there- Chemist was appointed to investigate the 

, fore styM as infant am The possibilities of large scale operations with 

basis of all these foods is malt, a product Sorgkmn. The scope of inquiry was limited 
usually prepared from barley, which, is not to fi) the low^ering and control of temperature 
cultivated in South India ' except on the Coimbatore and (ii^ successiye jnoduction 
Nilgiris. The malting of a variety of cereals of malts of fairly uniioriu quality from bag- 
produced in South India as a substitute for lots of Sorghum. The experiments /were 
barley with a view to make infant and invalid conducted on a semi -industrial scale using 
foods was the object of an investiaation cf 1 cwt. of Sorgh/mn whicli could be 

started by Mr. B. Yiswanath (now* Eao handled by a small factory. The yesults 

Bahadur Dr B. Yiswanath, C.I.E., D.Sc., the investigations justihed the conclusions 
F.B.I,C,) and his colleagues in the chemical that it was possible to 
^ laboratory of the Goyernment Agricultural of malt oi iiniform quality under Coimbatore 

Chemist, Y Coimbatore. Sorqimni (Hindi : conditions and that about the same percentage 

Jowar, Tel : Jonna. Tamil : Cholam) was found extract could be got from Sorghum malt as 

to ])e the best among the cereals tried closely liarley malt. The results of these experi- 

Ibllowed l:>y mgi {Elusino coracana). were embodied in BuUetin of the 

Department of Industries mid Agrwulturey No. 1, 
Early history . ■1925. ■■ 

At the instance of the Indian ' Munitions 
Board the investigations on the malting of Chetnical aspects of malt-making 
Sorghum were (jontinued iu' greater detail in Having thus demonstrated the possibility 
the year 1 923. An examination of IS varieties of manufactirring on a large scale froin Sorghum 

of Sorghum with regard to tlieir suitability for grain a malt food, which was suitable for 

raaitmg revealed that the best of them gave infants and invalids and could effectively 

almost the same kind of extract as barley, replace tlie huge imports of similar foods from 

further the optimum conditions of steeping, abroad, it was tbouglit desirable to conduct 

couchiiig and drying^ were vStudied and a furtlier researches on the chemistry of malt- 

detailed comparison oi the action of Sorghum making. Standardisation of the teebnique 

extracts on starch was made, malting to obtain a malt of superior and 
f>,tudies on the hydrolpis of staa’ch by uniform quality formed the work of prime 
malt indicated that certain varieties of importance. The results of trials in this 

Soujhum gave practically the same extract as direction finally indicated that steeping the 

barley used as control, and that there was grain for 24 hours, couching over a week and 

kilning at a fairly low temperature of 
for longer periods and the use of polishing 
machine designed by the Eesaarcli Engineer, 
Coimbatore, were essential to achieve the 
desired results. 

BnrTFXlBKH, 1949 , qyr. 





A. SANKARAM, b.sc., aoei., formerly Chemical 
Ansistant, Government Malt Factory, Coimbatore 
is at present Chemical Assistant in the Sugarcane 
Research Station, Anakapalle. 
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Studies on iintner Paine of mait food ' , 
The liiita.er value of a malt is the measure 
of the capacity of the enzyme contamed in the 
cereal to convert insoluble starch into soluble 
sugar, maltose. It is tlierefore not a measure 
of the digestibility of the food hut only a 
niea.sure of tlie power to render the insoluble 
starch into soluble and an easily aasiniable sugar. 
A malt food with high Iintner value is therefore 
valuable in so far as it is ^jotentiaily a supplier 
of large quantities of soluble sugars. One way 
of increasing this value with Sorghum is to 
attempt to prolong the period of couching, i.e, 
by suppressing the genuination by lowering 
the temperature during couching. Sorghum 
grains after steeping were placed in a cold 
cdiambei* and samples drawn every other day 
for analysis of Iintner value. It was seen 
that by prolonging the period of couching 
und(3r low temperature of 66'^ F. the Iintner 
value rose from 9'8° L on the fourth day to a 
value of 20 --1° L on the eighth day- — this value 
being the maximum and thereafter the value 
remained steady or tended to deteriorate. In 
the case of mgi {Elnsine coracana) the value is 
always low (G'3 to S'S"" L), lowest in white. 
mgi (5*3'' L), and does not seem capable of 
improvement. With wheat high, values (40 
to 45"^ L) can be obtained even with 
much shorter- ]}eriods of couching than 
Sorglmm, This is probably the reason why 
wdieat malts are used extensively in the 
preparation of malt foods covered by ])atent}s. 
The malt food powder after partial roasting 
even under controlled conditions of slow- 
roasting in a. G ii rrent of air resulted in con si- 
derable fall in the Iintner value ; a malt of 
about 20'0° L had a value of about S'O'' L. 
It is interesting to note^ however, that certain 
welbknowii proprietary malt foods had even 
lower values as determined from local!}’' 
purchased samples as given below^ : 


Type of food Biastatic value : 

degrees L 


1 

Malted milk type ... ... 

4*4 

t': 

Malted milk type ... 

2*5 

3 

Composite malt egg type 

27 1 


Composite milk cocoa egg type 

47*2 

5. 

Malted milk type ... 

1*9 


, After the terminaiion of the scheme of 
work, financed by the Indian Council of 
Agricultural Research in 1938-39, it was conti- 


luied as a part of the work of the Chemical 
Section under the direction of the Government 
Agricultural Chemist. The first >step was to 
follow ii]"> the recommendation of Sir John 
RusseB that medical opinion should be sought 
on the suitability of Sorglmm malt for infants 
and invalids by actual clinical tests before 
it -wavS offered to the public for geiierar inse. 
Accordingly malt food was supplied to 27 
hospitals and clinics (Govermiient-owmed as 
well as private) in the province and the opinions 
obtained therefrom were in general very 
encouraging in tliat the malt food was as much 
TelisVied by invalids and infants as of the 
foreign [)ro<lucts under common use at that time. 
The clinical reports also indicated that malt 
food was speciahy useful in gastro -intestinal 
disorders. 

Large-scale developments of the industry 

The Government of Madras was pleased to 
sanction in the .first instance the construction 
of a pilot plant of capacity of 150 lb. of malt 
food per month. Encouraged ])y the results 
tha,t emerged out of this trial, j^roduction of 
malt food on a conimercicvl scale in a factory 
rated to produce 36,000 lb. per a..nimm was 
started. I'lie factory was put in tlie charge of 
a business manager and lias been in o})eration 
from that day. 

Malt e,ttract—its preparation 

The possi])i]ity of making malt extract out 
of Sorghum and vagi malts has been the 
subject of study in the laboratory of the 
Government Agricultural Chemist for some 
years past. Originally the making of the 
extract was confined to the coarse malt meal, 
cold and hot water extraction, liltration and 
concentration in vacuo. This proces.s gave a 
dark coloured viscid liquid with a caramalized 
liavour which w-ould detract from its value in 
the. market as a .substitute foi: ini por tied malt 
extracts. By a modification of tl'ie technique 
which consists in filtering tliruiigh active carbon 
before concentrating in vacuo, it was pos- 
sible to . get a honey-coloured trans- 
lucent viscuos liquid extract which was. free 
from caramalized fiavour. By fortification of 
this extract with vitamin A in the shape of 
high potency shark liver oil, it was possible 
to obtain a product which compared favourably 

^ Russel, Sir John. The. Work of the IXhAM* 
in Apphjing Beieme to Crop FroducUon^ 
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ivitli iinported^^p preparations like Kepler's sliark liver oil. Tke process of preparation of 
cod liver oil witli in alt extract. ^ Tlie:prepara»-.' the extract ■ in' brief is ' as ''follows. Fifty 
tion of liialt extract of good quality having poiinds of tdie green and 50 Hr. of coarse 
proved a success on a laboratory scale; a pilot . /or roasted malt ; are, inashed in 6a:eli pan with. 
])laut for its prejHrratioii on a large-scale was 40 gallons of water at' 60 Tt for 
set up in^ 1942. The working of this plant lioiirs to coinplete diastatic bieak^ d of 
fully justified the ]irodiietio,u of the extract, starch. The siipenietan^^^ drawn 

and its •|.)indnetsj>n a, factory scale similar to of and tlie thick liquid nnnainkig in the iiuis 

that of malt food. The installation of a tub m centrifuged and the ccnitrifiigal 

factory capable of i^rodncing 15,000 lb, of is filtered iindhb snctioiv thmu^^^^^ 

malt 6xtrac-t j>ei* annum, was sanctioned by active carbon. The clear filttate obtaiiied 

the. ffoveianneiit in 19I-2. These nnits caiine therefrom is cliajiged into tlie vaciiiim still 

into oricrarion and malt extract of excellent where it is 62*^ to 65"' C. and 

quality with and without sliark liver oil has it takes !€/ to 20 hours hn 

since then been produced by the fectory in to attain the desired consistency. The final 

large quantities. The prodiictioii readily extract thus obtained is of a rich honey colour, 

answined the needs of the Defence Seivha^s visciios and palatable. It has a specific 

dinhig the war and civil demand is being /gimdty of 1*4: to 1‘45 and a ihfoiefh^e iridf^^^ 

sought for now/ of 1*4950 to 1%500 and co^^^ 70 to 75 



Government Malt Factory, Coimbatore 

Tin? Government Malt Factoiy at Coimba- 
tore consists of two working units, one for 
the production of malt food and the other for 
malt extract. Sorglmm grain is the basic 
raw material for tlm said puiq.'ose. Under 
special refrigeration rooms couching or germi- 
nation of the grain is carried out at temjieratiirc 
of 65 '^F. for a period of one week to te.n days. 
.The grain is then sun-dried and passed through 
defuiite stages, i.e. polisliing, roasting, grinding 
and sieving. The coarse meal that does not 
pass til rough 100 mesh sieve is known as the 
coarse malt and is used for the manufacture 
of mali'i extract, A yield of 20 to 25 per 
cent of the malt food is normally obtained 
from good grain of Sorghmi. A set of three 
polishers, six roasters, three grinders, and 
three sawing machines are set up in the 
factory which is rated to produce 300 11). of 
malt food ])er day. The food is jiacked in one 
pouml bottles and sealed in <airb on dioxide 
gas. 

The malt extract plant has a .maximum capacity 
of 250 II). t)f jnalt extract per day. The ecpiip- 
ment consists of a Ijattery of six steam 
jacketed ]ains (50 gallons capacity), a S(h of 
six centrifuges, six vacuum filters and six 
vacuum stills (50 gallons capacity). An 
electrically-driven stirrer is used for tlie 
complete fortification of the extract with 


per cent of sugar as maltose, This extract 
known as the ],>lain extract is mixed with Itigli 
potency slirirk liver oil to give almut 200 I. U. 
of \itamiii .A ptw grn. and is bottled in one 
])ound am])er or grc.ani coloured liotfcles. 
Idle yield of the extract is usually 25 to 30 
per cent. 

Popularization of malt food 

Side by ahh*- with the work of malt-making 
on a factory scale, work was also in ])T‘ogr6Rs 
on the manufacture of malt from Sorc/hfm. 
grain suitable Ibi: small-scale ]n*odnctio.n . 
The method in essence is the same as that 
used for large-scale production but all the 
operations are carried out with simple equip- 
ment such as buckets, hand sieves, laaiul 
roasters and charcoal fire. This cottage industry 
method has been widely demonstrated and is in 
use ill Chittor District of the province. 
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HYBRID BRINJALS GIVE INCREASED YIELDS 

By B. P. PAL and H. B. SINGH 


I T is common ImowMge tlmt. two 

varieties of n pkiit are crossed witli eael). 
otlier, tlie liybrid plants are sometimes 
more vigorous tliaa the parent plants, 
Kxp)(ohnents conducted at the Indian Agri- 
cultaxral Research Institute, New Delhi, have 
shown that this vigour, or hybrid vigour as 
it is called, occurs in the brinjal to a mariced 
degree and is capable of exploitation for 
commercial purposes. One h}d>fid in parti- 
cular to which the name ' Pusa Purple' has 
been given, has done extremely well under 
New Delhi conditions. DaskalolP in Germany 
and Kakiziaki^’^ in Japan investigated the 
utilisation of hybrid vigour in brinjal and 
observed that the use of hybrid seed was a 
practical proposition. In Indioi Yenkatara- 
mani^ working on briirjals in Madras reported 
the manifestation of hybrid vigour Ixy certain 
intervarietal hybrids but no definite recommen- 
dations were made regarding its commercial 
utilization. 

Because hybrid vigour is at its maximum in 
the first generation and rapidly declines in 
the following generations, the cross has to be 
repeated each year and, therefore, the seeds pro- 
duced by the hybrid plants should not be used. 
There has been an increasing demand for the 
seeds of ‘Pusa Purple \ It has, however, not 
been possible, to meet the whole of this demand 
for the cTOSsed seed , because up to now the 
seeds .have been produced for experimental 
purposes only. As the technique of crossing 
for producing hybrid seed is a simple one in 
the case of the brinjal, it would be easy to 
produce hybrid seed at Government Farms or 
even ])y private' individuals. Small quantities 
of seeds of the parent varieties could be supplied 
to those interested; by the Division of Botany. 
Since a single " crossed ' fruit will give anything 
■ L l)askaloff,0, H.{1941). m Ahst, 12: 

2. Kakiizaki, Y. (1030). J. BeredUy 21 : 253-08. 
3. Kakiaaki [im], aeyieMcs 16 : 1-25, 

4. Venkataramani, K. S, (1946). Froc. Indian 
Amd. 23 : 266-73. 
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from. 500 to 1,000 seeds, sufficient to plant 
0'2 to 0*4 acres, a few siiecessfn] crosses xvoiild 
be enough to meet requirements i]i most cases. 

Description of ^Pusa Purplefmid its. parent 

varieties 

Tlie bybrid ''Pusa Ptir]de^ is a cross lie- 
tween ‘ Miiktakeshi,' a sernirereet variety with. 
purple flowers ami deep purple, rather longish 
fruits in clusters of two to five, and ' Clustered 
White a low-growing variety with, w^hite 
flowers, wffiite medium-long fruits, broader in 
the middle, borne in clusters of three to six. 
The latter is an earlier fruiting variety than 
' Muktakeshi h ^ Piisa Purple * is conspicu- 
ously vigorous resembling * Muktakeshi ' in 
general habit; the flowers and friiits are 
purple though intermediate in intensity of 
colour (Pig. 1). The fruits are long and even 
when harvested after they have grown to a 
])ig size, they are found to contain only 
immature seeds inside at this stage ; coiise- 
quently they are free from seediness — a 
defect rather common in brinjais. The hy])rid 
plants begin to bear fruits a])out 75 to 85 
days after sowing, and are earlier than the 
parent varieties. Under Delhi conditions the 
frosts damage the crop sometimes at the end 
of December or the beginning of January wlien 
the hybrid plants are still giving quite good yields. 
If there is no frost the plants will coritiinie to 
yield for about four rnontliB after xvhich they 
can be pruned to give a seco.iKl crop later on. 

To find out the actual increase in yield 
when grown o.ii a field scale, the hylnid plants 
were grown along wu‘th those of tjio two parent 
varieties in randomized blocks, giving a spacing 
of three feet between the ])]iints each ^vay. 
The txvo reciprocal hybrids ' Muktakeshi ' X 
' Clustered White ' and ' Clustered White ' X 
'Muktakeshi’ yielded 21,382*5 and 22,500 lb. 
per acre respectively wdiereas the parent 
varieties '.Muktakeshi’ and ^Giiistered White ’ 
yielded, 15,249 and 13,474*5 lb. respectively. 
The hybrids thus showed 48*8 and 56*6 per 
cent increase over the higher parent. The crop 
was raised under average conditions. With better 
care, such as is usually bestowed on . vegetable 
crops, much better yield can be obtained. 
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Fig. 5. Removal of anthers ( emasculation ) 


PLATE 50 

1. A plant of F^usa Purple, showing 
fruits. The branchc.s have been 
raised to show profuse bearing' of 
fruits 


r Stiqma 
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Fig. 2, A fully opened flower 
showing the various 
floral parts 


Fig. 4. Bagging of the emas- 
culated and pollinated 
flower 


Fig, 3. a bud at the 
proper stage 
for emascula- 


Pollination ; the pollen is being applied to the 
stigmatic surface 
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Trials outside Delhi 

To gain furtlier information regarding tte 
perfomaiice of this hybrid under different 
soils and climatic conditions, seeds were 
supplied to several Provincial Departments of 
Agriculture and to individual scientists and 
others residing in different parts of the country. 
The reports on its performance have been 
generally fevourabie, esjreciaily those from 
Almora, Banaras, Allahabad, Koilpatti 
(Madras), Calcutta, Pusa, Sabour and Lahore. 
At Almora a solitary plant which was kept 
through the winter yielded 300 fruits. Prom 
Allahabad the Superintendent of the Govern- 
ment Gardens wrote, the brinjals are of very 
superior quality and make very delicious 
vegetable. The variety is a heavy yield er 
and its cultivation should be extended as it 
wouhi be a profitable variety. It gave a 
calculated yield of 604 maunds 9 seers per 
acre \ The Secretary, Eoyal Agri-Horticultural 
Society of India wrote from Calcutta, * The 
brinjai seeds which you very kindly sent me 
last year have turned out to be an excellent 
type and I am anxious to lot the members of 
the Society enjoy this type ^ 

Nursery raising and planting in the field 

The following directions apply to Delhi 
Province only, and in other areas the neces- 
sary adjustment for local conditions should 
be made. The seeds may be sown in tlie 
nursery from the begnming to tlie middle of 
July in finely prepared, raised or well-drained 
flat beds. About 100 seeds should be sown to 
each square foot of area, I* to -I inch deep. 
It is advantageous to keep the surface of the 
seed bed covered with a gunny-bag till the 
germination has commenced. Light hand 
watering should be done once a day. About 
90 to 100 per cent germination may be expec- 
ted in this way. The young seedlings should 
be protected from excessive rains. Tlie 
seedlings will be ready for transplanting in 
about 20 to 30 days. 

As the plants of this liybrid are of semi- 
erect habit, the seedlings may be planted 
3-| ft. apart each way in rich soils, the dis- 
tance being reduced to 2-|- ft. or even less in 
tlie case of moderate or poor soils. The held 
should be irrigated soon after transplanting if 
there is no rain, or hand watering may be done 
once or twice a day, depending on the weather, 
till such time as flooding of the field is possilile, 
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After the seedlings have established the crop 
may be irrigated once a week till winter 
sets in. During winter months fortnightly 
irrigations will give optimum results. . 

In the nursery the seedlings are liable to 
be attacked by caterpillars and Epilachm 
beetles and in the field by cateiqiillars and shoot 
borers. To control ravages handpicking of the 
insects and removal of the shoots at the j)oints 
where tJiey have been bored should be clone. 

Crossing technique - 

The following hmts on Crossing may be 
found useful by those wishing to raise their 
own crossed seecls. 

In the variety to be used as mother parent, 
the buds due to open the following morning 
have to be selected the previous evening for 
emasculation (removal of the stamens or 
male parts). Such buds usually have their 
corolla tube reaching the tip of the calyx 
lobes (Pig. 3). For emasculation the antliers 
are removed with the help of forceps 'by 
opening the corolla tube from one side (Fig. 5). 
The bud is then covered with, a muslin bag 
measuring about 9 in.x6 in., the size, of the 
bag depending on the size of the fruit of the 
mother parent (Fig. 4). Next morning the 
pollen (yellowish pow'der constituting the male 
element) from, freshly opened flowers of the 
other parent is taken out by inserting the 
pointed ends of a pair of forceps into the 
anthers or pollen-sacs. The pollen is gently 
applied to the stigma of the emasculated 
flower (Fig. 6) and bagged again. Various 
parts of the brinjai flower are shown in Fig. 2, 
Experience has shown that it is not necessary 
to bag the flowers of the male parent as the 
pollen has to be taken out from inside the 
antherlobes. The hag should be kept on 
the d.eveIoping fruit till it has grown 
ciently big because otherwise it is liable to 
be attacked by fruit borers. The seeds 
should he extracted soon after the detach- 
ment of the ripe fruit from the plant as it 
becomes difficult to separate the seeds from 
the dried pulp of the fruit. 
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CONSERVATISM IN FOOD 

N utritional standards can be calculated with some precision, but 
appetite remains incaiciiiabk a matter of individual habit. That ex- 
plains the extreme conservatism of people all over the world in olianging 
their diets. The British people during Mffirld War II disciplined themselves 
to preserve their political freedom at all costs. Tliey, therefore, accepted 
with good grace, changes in their diets, but not at times without a good deal 
of scepticism. To eiiect an economy in shipping space, home-grown rye, oats 
and barley were added in the form of dour to the bread mixture. Dried 
skim milk was added for the sake of its nutritive value, and calcium in the form 
of chalk, to make good the deficiency of that mineral in the national diet. As 
ill India, the British Food A'linistry’s advance announcement of this last- 
expedient had an amusing sequel. Before the intention to add chailc w-as 
actually carried out, people started complaining that the bread tasted nasty ! 

It is obvious that people who feel that their personal convenience may be 
threatened by the new experiment in food, will naturally be reluctant to apjirove 
it. Their reluctance will be translated into cogent arguments against it. The 
arguments must be given full weight. Not all will be due to personal interest 
or prejudice. But in meeting such arguments, the paramount consideration 
must not be forgotten, that we are fighting a war for economic freedom. India 
struggling to preserve its economic entity needs every ounce of grain it can 
save. In the recent words of the Prime Minister: Tlie food problem is 

idtimately the totality of what happens in millions of homes. It is a small 
thing for each one of us to change his food habits slightly and eat> substitutes 
for cereals to some extent. Every country has done so under stress of war 
and emergency. Are we so tied down to habit that w^e cannot do something 
that the good of the nation rerpiires ? — (P,LB,) 
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TRENDS OF CATTLE POPULATION IN INDIA 


By H. K. LALL 

R ecently, increased atteiitiorj lias been 
paid to the cattle census figures, because 
it is essentially on the basis of these 
that the amoimt of milk produced in the 
country, the number of working animals, and 
their fodder i^H]uirenieiit can be known, and 
targets set up to achieve the country*s require- 
ments in respect of cattle and cattle products. 
Excessive slaughter diiring the war gave an 
impetus to the general feeling that the country 
was being denuded of the cattle population, 
particularly the good cattle, thus resulting in 
an increase in the number of useless ones. 
To assess the degree of increase or decrease 
and also to determine, if possible, the factors 
affecting cattle population, the cattle popula- 
tion of various Indian provinces and States 
has been studied. 

Natural trend in India 

There are natural and artificial checks to 
the growth, of population ; natural checks are 
in the form of war, which usually means 
greater slaughter of animals for meat, famine, 
diseases and fioods. The artificial checks are 
n.iech ani^sed farming, which acts by elimina- 
tion of biillocks, castration, and artificial 
insemination. The latter checks the increase 
in population by eliminating indiscriminate 
breeding. In India,; so far no artificial checks 
have come into force, except, castration of 
scrub bulls, the number of which has been 
relatively small, with the result that iiidis- 
crimiiiate breeding has been going on, though 
little less extensively. Artificial insemina- 
tion and mechanized farming have hardly 
started and thus the trends of population in 
this country can be studied under almost 
natural conditions. 

India and other countries 

A comparison has also been made of the 
cattle population in India, with those of 
Australia, Denmark, the U.S.B.R., Canada, 

H. K. LALL, B.so., m.e.o.v.s,, is Assistant Animal 
Husbandry Commissioner with the Government of 
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Netherlands, New Zealand, and the U.S.A. 
having systems of animal husbandry and 
dairying different from that prevailing in India. 

It has been observed that population has 
increased since 1920, in various countries except 
in the U.S.S.E,, and in India. The population 
in India steadily increased from 1920 and 
reached its peak in 1935 which was followed 
by a decline noticeable in the 1940 and 1945 
censuses. In 1945 it went down to the 1930 
level, but the rate of decline was the same as 
ill 1940 and 1935. The population has consi- 
derably increased in the U.S.A. wdiile it has 
increased slightly and ste<adily in the U.K., 
Denmark, Netherlands, New Zealand, Australia, 
in spite of the War and wartime shortages. 
The XJ.S.B.R. has shown a decline all along 
since 1920, except for a small rise in 1935-40. 
In case of the U.B.S.B. the great reduction in 
1925 was the result of mass slaughter earned 
out by the fanners for resisting State control 
and collectivization of farming. There was 
some recovery in. 1935, but then again the 
number possibly went down as a result of 
mechanization. The population in New Zealand, 
Australia, Denmark, and Netherlands, 
has increased because these are the countries, 
whose prosperity mainly depends on the export 
of iivevstock products. In the U. K., 
efihrts have always been directed towards 
self-siiifieiency ; as fresh milk cannot be 
easily imported, people sought to increase the 
number of dairy cattle. 

Cows and buffaloes 

Since the buffiilo in this country CJompetes 
with the cow for food because of its milk pro- 
ducing qualities, and is likely to effect the cow 
population, figures for the buffaloes and 
cows in different provinces and States, for 
which census figxires were available, were 
analyzed separately from 1920-45, i.c. for 
quarter of a century. 

Cows: The analysis went to show that there 
was an increase in the cow population in Madras, 
Punjab, the Central Provinces and Berar, the 
N,W.F.P. and Coorg, in 1945 as compared to 
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1940 and a decrease in Bombay, Sind, Bengal, 
the United Provinces, Orissa, Assam, Bihar 
and Hyderabad, the only State for which com- 
plete data were available. The population in 
the provinces did not follow the same trend in 
the quinquennial years. In all provinces, 
except for Bengal, the Central Provinces and 
Berar, the N.W.RP. and Coorg, the peak mis 
reached in 1935. Significant iiicrease from 1920 
level was attained only in the case of the Ceiitral 
Provinces and Berar where the maximum peak 
wa>s reached in 1930, five years earlier than in 
the other provinces meiitioned above. In 
Bengal after 1925, there has been a gradual but 
a constant decline; in the N.W.F.P. the 
population showing an obvious decline from 
1920 omvards, exhibited a sudden spurt in 
1940, which was maintained in 194:5. The 
degree of fluctuation was much nioxe in the case 
of Ajmer-Merwara and Delhi as compared to 
other provinces, thus showing that the fluctua- 
tions in population were more visible in smaller 
areas tlum in bigger areas, where perhaps a 
deficit in one part was covered by an increase in 
another. 

Bu0loes : There has been a general increase 
in the number of buffaloes in all the provinces, 
except for some decline noted in Madras, 
Hyderabad, Ajmer-Merwara, and Delhi in 
1940. In Bengal there was a slight decline 
from 1935 onwards, while in the Central 
Provinces there was a drop in 1935 and 1940. 
In 1945, there was a decline in Bombay and 
Sind, the United Provinces, x\ssam, Coorg, 
Bihar and Orissa, while the decline in 1940 in 
Delhi, Ajmer-Merwara, Madras and Central 
Provinces w^as made up by the increase in 1945. 
The Punjab has shown steady increase ail 
along except for a slight decrease in 1945 as 
compared to 1940, but there has been an in- 
crease of 5d7 crores (18 per cent) over the 
1920 population. This has more than offset 
the slight decrease in the cow population. 
This general increase in the buffalo populatioii 
is in conformation with the belief that the 
buffalo has begun to replace the cow. 

The analysis of figures of bullocks, young- 
stock, cows in milk and useless cattle indicates 
that there has been a general increase in the 
number of milking cattle except in Assam, 
Bombay, Coorg and Bengal. The number of 
young stock has increased except in Assam, 
Bombay, Coorg, Madras and Bengal. This 
decrease in the latter provinces is bound to 
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reflect on the total adult population in the 
next census, because the adult population 
essentially depends on the number of young- 
stock that are born and survive. The number 
of working animals has decreased in Madras, 
Bombay, the Central Provinces and Berar 
and Coorg and Ajiner-Merwaira, and havS 
increased m Assam, Delhi, the N.W.P.P., the 
Punjab, Sind and the United Provinces. There 
is an insignificant increase in Bengal, while 
no figures are available for Bihar and Orissa. 

Factors affecting cattle population 

War imfliiemes : The excessive slaughter 
during the ivar has been ascribed to be the 
cause for reduction in the number of cattle. 
It has, ho’wever, been observed that the mnnber 
of animals slaughtered in city slaughter-houses 
during the w^ar years did not sliow^ any abnor- 
mal increase, though there w^as considerable 
increase in the number in Army abattoirs ; 
but this number formed an insignificant per- 
centage of the total po})ulation and could hardly 
be considered to have any material effoet on 
the general strength of the pojiulation. The 
population in fact increased in the provinces 
where no restrictions on slaughter w^ere im- 
posed. Nevertheless the heavy drain on cattle 
on account of slaughter in the provinces of 
Bihar, Bengal and Orissa, wdiere large number 
of troops were stationed, and the export 
from the United Provinces to the Eastern 
provinces cannot be denied. Tlie shortage 
•was also felt because of the ban on the export 
of cattle from the Punjab, wbich in peace lime 
supplied large number of cattle to these 
provinces. The rise in the cost of fodder 
and concentrates during the war and greater 
strain on the bullock due to laelc of mechanical 
transport had an adverse affe.ct oii the stamina 
of the livestock in general. No doubt, this 
effect ivas counteracted to some extent by the 
rise of juices of livestock and milk. The 
effect of -war therefore cannot be determined 
by merely taking the numbej’s into account ; 
as a matter of fact the decline had already set 
in in 1935, before the war could liave its 
effect felt on the cattle populatiofi of the 
country* 

Diseases : The study of the mortality figures 
from the year 1930 to 1940, did not indicate 
any correlation betw-eeiV the growth, of cattle 
population^ and mortality; for instance, 
Bengal, Orissa and Bihar shouted a decrease in 
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populatioa in spite of low mortality rate, 
while there was an iiicrease in the Central 
Provinces and Berar, having a higher mortality 
rate. This was very likely on account of the 
very inefficient system of rex}orting diseases in 
the country. 

. Fodilef and gmzmg : A comparison of fodder 
and grazing available in the different pro- 
vinces with the rate of increase or decrease in 
population in the present state of information 
does not help to establish any correlation 
between the two. It is however well known 
that area under fodder and grazing has not 
increased in proportion to the increase in 
population. In other words there is a state 
of over-poxiulation of cattle in sx>ite of the 
recent reductions. 

The pox)ulation of cows in the canal colonies 
in the Punjab decreased while that of buffaloes 
increased because the enhanced prosj)erity 
on account of introduction of cash crops 
enabled people to consume more milk and 
ghee. Keeping this fact in view a comparative 
study was undertaken on the growth of cattle 
population and the increase in areas under 
various cash crops such as sugarcane, cotton, 
jute, and tobacco, in provinces wffiere these are of 
importance, but no direct effect of the increase 
in area under cash crops on the population 
could be established. The fluctuations in 
the prices of hides and the number exported 
did not seem to have aflhcted the gi'owth of 
population in any appreciable manner. 

Rainfall : Eainfall figures for the last 25 
years for each province do not contribute 
towards establishing any relationship between 
the rainfall in a province and the growth of 
its cattle ];} 0 ];)ulation, though it is well known 
that drought years are had for the cattle 
po])ulation due to lack of grazing. In order 
to vsee the effects of rainfall as well as of the 
increase in area under oasli crops on cattle 
XDopulation, a study seems necessary in small 
areas where their effects are likely to be more 
Xn’onounced. 

Availability of bulk : The number of bulls in 
the Punjab, and the United Provinces was small 
as compared to that in Bengal and Assam, whicli 
wmuld mean greater fertility and of course 
uncontrolled breeding in the latter provinces. 
But in spite of this the* population has been on 
the decline in Bengal since 1920. This perhaps 
could be explained by the fact that uncontrolled 
breeding there, combined with food shortage 


and. malnutrition over a number of years, 
had an adverse effect on the breeding capacity 
of the cattle. 

Famine and floods : These would affect the 
poxmlation in the area of occurrence. The 
Hissar famine of 1939 reduced the population 
of the district by one-half ; possibly the reduc- 
tion of cattle x3opuIation in the Punjab by 
foim lakhs in 1940 was due to this. Ko details 
of mortality due to Bengal famine are. avaii- 
ahle, but the resulting malnutrition caused by 
it, is likely to have lasting effect, \vhich may 
be more visible in later years. 

Human population: Human population has 
increased and cattle population has decreased. 
As most of the cultivable area has to be devoted 
to food crops there is a reduction in the area 
used for grazing and fodder. Only when 
plenty of undeveloped land is available can, 
the cattle population increase in x^i’oportion to 
the increase in human population, but when 
sufficient land is not available for a large 
X30|)ulation, the hiunaii pox^ulatioii has to 
depend on a smaller number of efficient cattle 
rather than a large number of inefficient ones, 
and of course the systems of feeding have to 
be altered. 

Export: It is a well-recognized fact that tlie 
exx>ort of cattle gives imx)etiis to cattle breed- 
ing and that is why the south-eastern Punjab 
and Delhi, which export cows to Orissa and 
Bihar and buffaloes to Bombay, have a ^vell- 
developed cattle industry. The exact data 
of inter-provincial exx)ort from time to time is 
not available and therefore its effect on the 
decrease or increase in general poxuilatioii 
cannot be gauged. The export of cattle out- 
side the country is small and therefore its effect 
on cattle are x>^amarily observed in the breed- 
ing tracts from where the auimals are supplied. 

Milh prices : The rise in the of the 

milk during the war counteracted to some 
extent the depressing effect of the high prices 
of fodder and concentrates ; not enougli data, 
how^ever, is available to establish the effect 
of variation in milk xjrices on the number of 
cattle. 

Conclusion 

It may be stated that in the Indian provinces, 
cow population in 1945 was less by 6 lakhs and 
36 lakhs as compared to the 1920 and 1940 
figures respectively. The 1 945 buffalo x)Opula- 
tioii increased by 18 per cent as compared 
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to that- in 1920, tlioiigli it was sliglitly less in to tlie fact that all the area avaiiable in the 
cumpaiison to the figure in 1940. The cow and coimtiy began to be iitilked for growing food 
buifalo population went on increasing lip to 1935, crops for the increaBO human population . 
after which a decline set in, in the case of cows, The result was a decrease in the area for 
though the buffalo population maintained, more grazing and fodder production. This, as one 
or less, steady incr\\ase. Appairnitly, thk would expect, affect the cow more than the 

show that the conditions after 1935 were perhaps buffalo which, as ivS well known, gets preferen- 
more favourable for the existence of the tiai treatment on account of its higlier pro- 
huffalo than for the COTV. This was perhaps due diictivity. 


HORMONE SPRAYS INCREASE PEAR HARVEST 

R ecords kept by the New South Wales Department of .Agrifniltnre, 
Australia, concerning numbers and percentages of fruits dropped from 
tees before haivesting indicate that spraying with the liormoue j)re~ 
paration 2 : 4 D, minimizes pre-harvest dro]) in William pears. 

Following trials in the previous year, sprays containing 2 : 4 1) at the rate 
of seven j>arts per million were applied to j)lots of William ]>ear trees from 
lute November, 191-9, (the early part of the Australuui sujumer), at intervals 
until a few weeks before the harvest })eriod. 

Records of the numbers and percentages of fruits dropped from tln^ trees 
before harvesting conlirmed that 2: 4 D was highly effective in minimizing 
pre-harvest drop in pears of this variety. 

In one instance, it was found that only one spraying of 2: 4 D applied in 
November kept fruit drop in control. Further tests with single spraying will 
be made next season .---^ Agncultuml NeivsleUeT, No. AGiN7249’ 






By SALIM ALl 

N ot so very long ago the agriciilturists 
of Il'iirigary, having branded the sparrow 
as an eiieniy of their crops, doomed it 
to destruction. Within five years the country 
was so ovemin l)y insect pests that tlie 
s|)aiTow had to be reintroduced. It proved 
the comitryts salvation by making short work 
of tlic devastating hordes. 

A succession of alarmingly poor harvests 
in France caused the Minister of Agriculture, 
in 1861, to appoint a scientific commission to 
investigate the causes. It reported that the 
deficiency was due to the wholesale slaughter 
of "birdvS, in the absence of which insect pests 
had multiplied unchecked. 

The staunchest allies 

These are just two examples out of many, 
and must serve as the writing on the wall to 
all who would have the welfare of the Indian 
cultivator and the agricultural prosperity of 
this country at heart. Owing to our irmate 
tardiness in the adoption of progressive scienti- 
fic techniques, we in/ India are today perhaps 
more completely dependent upon the good 
offices of friendly birds than in many of the 
more ad vanced co uiitries. Birds are our 
staunchest allies here in the/ oeaseless wvaiTar^ 
against crop pests, and it is indeed our mis- 
fortune tliat for want of proper eiilighteimient 
wo do not realize this fact siifficiently, nor 
appreciate the magnitude of their beneficent 
vservice.s. Among the birds that normally 
visit or live about his fields, the cultivator 
has some very useful friends as he also has 
destructive enemies. He does not usually 
know to discriminate between them, and he 
quite naturally feels he cannot afford to take 
chances. Therefore he looks upon every 
bird visitor to his fields as an unwelcome 
intruder and does his best to scare it away 
if no more drastic remedy is at hand. And 
it is not the poor unlettered cultivator alone, 
who suffers from this mentality, ^ The igno- 


8 ALIM ALI is a well known authority on Indian 
birds and has long been connected with the 
Bombay Katural History Society. 


ranee displayed by people who should know 
b 0 tter~-even those who have had the advan- 
tage of a proper agricultural training— is often 
equally deplorable. 

The fact is that in India the powers that 
be have never viewed the question of the 
econoinic importance of birds with the sym- 
pathy or seriousness it deserves. Great 
strides have been made within recent years in 
maii}^ European countries and in the U.S.A. 
in research to determine the economic status 
of birds in general, as well as their value to 
agric ture, forestry, horticulture and other 
branches of human indiistry. Permanent 
organizations are set up and maintained at 
considerable State expense for conducting 
research, both in the field and laboratory, on the 
food and life-histo3?ies of native birds. Very 
impressive and far-reaching results have been 
obtained, and in a number of cases the benefits 
accruing to the agriculttirist from a proper 
scientific control of birds based on such data 
have been clearly demonstrated by the saying 
of large >sums of private and public money 
and by substantial additions to the hational 


Need for economic ornithology 

It took a long time before economic ento- 
mology came into its own in this country. 
Its achievements and benefactions to agri- 
culture during recent years do not need to 
be stressed here. The biological control of 
insect pests is now an accepted technique. 
Economic ornithology is nowhere in the picture 
as yet, but it/is a subject that should not 
escape the planners of our destiny in the 
greater and more prosperous India to be; 
and the sooner a beginning can be made, the 
better for the cultivator. 

Actually the work that has so far been 
accomplished in India on the status of birds 
in our agricultural economy is microsoopiG 
and negligible when viewed in the perspec- 
tive of the vastness of the country, the rich- 
ness of its bird-life, and the x>redomiuating 
position that agriculture occupies in its 
economic structure. But even the little that 
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BIED FRIENDS AND FOES OF THE OTJLTIVATOE 


\\Tis done at Piisa some 30 years ago, and at 
Lyallpnr more recently, on tlie food of certain 
birds in ciiitivated tracts—tlioiigii admittedly 
piecemeal and liapliaj?;ard sirioe it fails to take 
count of tbe CO???, jjfee life-G 3 !^cles of tlie birds— 
sbould liave sufficed to convince the most 
sceptical well- wisher of the tremendous scope 
and iniportance of the subject. 

Before it can be decided whether a bird is 
the cultivator's friend or foe— in othe.r words, 
whether the bird is beneficial to agriculture 
or harmful, or neutral— it is essential that we 
first make a thorough study of its food and 
feeding habits during its eiithe life-cycle and 
not merely during one phase of it (e.g. as 
adult) or during a particular period wlieii it 
happens to be unusually plentiful, or when 
its activities jump into prominence (e.g. as 
when some particular crop is ripening). Take a 
common example. A. normal brood of the 
House Sparrow consists of three or four yGung. 
They axe born helpless, and it is usually 
something like 12 days before they are 
gi’own enough to leave the nest and more or 
less to feed for themselves. During the whole 
of the nestling period they have to )je fed 
assiduously by the parents. Young birds Imve 
voracious appetites : during the first few du.ys 
of their life some species consume more than 
tlieir own weight of food in 24 hours. The 
food of nestling sparrows consists of moths, 
caterpillars and other soft-bodied insects. 
Many of these are notoriously destructive crop 
pests, and some of tlie caterpillars may, in 
turn, devour as much as twice tlioir own 
weight in leaves per day. One pair of House 
Sparrows have been observed to bring food 
to their nest-young between 220 and 200 
times per day. Many of the boakfuls held not 
one but several insects at a time. Multiply 
this by 12 and you have some idea of the 
beneficial destruction caused by a single pair 
of sparrows during this short period, and 
particularly if the phenomenal prolificness of 
the insects is also taken into account. 

Now, after subsisting entirely on insects 
so far, our brood of sparrows launches out into 
the world. Thereafter they betake themselves 
increasingly to the normal diet of their parents— 
predominantly grain and seeds of various 
kinds. As long as this food is gleaned from 
threshing floors or stubble fields, wffere it 
lies more or less as waste material, no great 
harm is done. But at certain seasons House 


Sparrows band themselves into eiionuous 
fiocks and raid ripening bajri and Gtlier crops 
doing coiiBiderahle damage. In addition to 
this, sparrows are at all times partial to 
flower and fruit buds and often destroy these 
on an extensive scale. They likewise make a 
nuisance of themselves in the vegetable plot. 
Now, axe we to classify the House , Sparrow* 
as Mend or foe ? Are we to take steps to 
encourage the sparrow to increase and multi- 
ply, or are wm to keep a 'strict check up on its 
immbers, or even exterminate it ? This is 
where the difficulty comes in. But let ms 
be reminded of the story at the commence- 
ment of this article ; let the sparrow have 
the benefit of the doubt until sucli tiine as 
we have more precise cpiantitative and qualita- 
tive data concerning its activities. 

This, in short, is the unsatisfactory position 
today. We do not really know for certain 
who our friends are and who our foes 1 In 
an empirical sort of way of course we can 
roughly gauge which among our birds are 
beneficial at given periods and iii particular 
areas, and which are harmful. Bub that is 
not good enough. We know far too little 
about the all round status of the variouB 
species to justify iaiiriching any wholesale 
measures either for or against them, especially 
measures of a drastic character. 

This then is the function of economic 
oniitliology research : to study complete life- 
histories of birds in relation to human interests 
in an attempt to strike an accurate balance 
sheet of their activities. We have the work- 
ing models of more advanced countries to 
guide us. The scheme may involve a consi- 
derable outlay and expenditure of public funds. 
But scientific researcli should not be Judged 
purely in terms of financial gain. 

Determining bird friends and foes 

From the fragmentary information that is 
available at the moment, I would suggest 
the following alignment of the cultivator’s 
friends and foes, selecting only a few each of 
the commonest vSpeciea, and only such whose 
status appears to me to be more or less beyond 
doubt. Most of the insect-eating birds found 
in the neighbourhood of culbivation would 
probably fall in the category of the ryot’s 
friends since the majority of the insects they 
devour in his fields are injurious. But there 
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are many others on the borderiine, such as 
the myna and the Bosy Pastor (Hindustani : 

beneficial at one season or in one phase 
of their life-cycle^ harmful at another—- whose 
status, like the House Sparrow’s, can only be 
determined by a more c3ritiGal investigation. 

Friends Foes 

Black Droiigo or King-crow Jungle crow 

Indian Boiler or Blue Jay House crow 

Owl Parakeets 

I keej) this list purposely small, but it 
includes the birds that are most usually met 
with about cultivation everywhere on the 
Indian plains in variable numbers, and are 
often quite abundant locally. The beneficial 
status of the bird friends is tolerably certain, 
and in the case of the foes I feel that there is 
sufilcicnt evidence to proceed against them, even 
drastically in areas where they are menace. 

Most poeple should have no difficulty in 
identifying the birds on the above lists : 
The Black Brongo or King-crow (Hindustani: 
Jcolsa, hmlimiga or kalkilioJvi) is of tlie size 
of the bulbul, uniformly glossy jet black with 
a long deeply cleft or forked tail. It is met 
with commonly about cultivation perched 
rather upright on stakes and telegraph wires. 
From these look-out posts it darts to the 
ground no’w and again to snatch up an urn 
“Wary insect whose movement has betrayed it. 
Or it launches into the air to cliase a flying 
locust or moth which is deftly captured on 
the wing. The birds may also be seen riding 
on the backs of grazing cattle, swooping on the 
grasshoppers and other insects disturbed by 
the animals’ progress through the grass. 

The Boiler or Blue Jay (Hindustani : 
nilkant or sahzak) is a prominent and well- 
known species on account of the brilliant blues 
in its plumage which flashes in the sun as the 
bird flies deliberately from one look-out post 
to another. It keeps vigil singly on tele- 
graph poles and the like near cultivation, and 
pounces upon large crawling insects like locusts. 
These it sometimes carries back to a perch 
and batters to pulp before swallowing. Al- 
though protected by law, the Boiler is largely 
persecuted for the sake of its resplendent 
feathers which have some local demand and 
also fetch high prices if smuggled out of the 
country. 


Ail owls, and most of the diurnal birds of 
prey, hawks, etc. are highly beneficial to 
agriculture in that they destroy eiiormouB 
numbers of destructive rodents like field rats 
and mice, and help to maintain a constant 
check on the increase of these prolific vermin. 
All these birds deserve to be encouraged and 
conserved and not destroyed at sight as is 
now often the case. Our two ooininonest 
owls are the S]3otted Owlet and the Great 
Horned Owl. The Bi3otted Owlet (Hindustani : 
kliakusat or chogad) is of the size of the 
myna, but squat and short-tailed, with a 
large round head and staring, inquisitive, 
yellow forwardly directed eyes. In colour 
it is greyish-brown, spotted with white. 
It hides in the hollows of ancient trees during 
daytime and comes out to hunt at evening 
dusk. But it may sometimes also be seen on 
the move, and even hunting, in broad daylight. 
Its food consists of grasshoppers, crickets and 
other insects as well as lizards and mice. 
The Great Horned Owl (Hiiidusfcani: gJmglm) 
is a large yellowish-brown bird of the size of 
the kite, with tufts of feathers standing out 
like horns from its head. It spends the day- 
light hours on ledges and recesses of earth, 
banka and ravines, or in large leafy trees, 
feeding at night chiefly on field rats, of which 
it takes a heavy and regular toll. 

The two crows (Hindustani : hawiDa) need 
no introduction. The jungle crow is the 
larger, and uniformly glistening jet black. 
In forest tracts and rural areas it more or less 
replaces the House crow (with grey neck) 
which is found about human habitations. 
Both species are destructive to jowar, bajm 
and other cereal crojps, and barring a certain 
amount of scavenging that they do in towns, 
they possess no compensating virtues that 
could be called indispensable. 

Parakeets (Hindustani : iota) of which there 
are several species in India — the commonest 
two being the Bose-ringed and the Blossom- 
headed — are birds of chiefly green plumage. 
They go about in noisy flocks, offeen very 
large ones, and are undoubtedly amongst the 
most destructive avian pests in India to cereal 
crops and fruit of all kinds. They seem to 
have no redeeming virtues whatsoever from 
the cultivator’s or any other economie point 
of view, and their numbers deserve to be kept 
under the strictest check. 
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N owadays it k possible, to maka gejieriition of oll^^priEg from y 

plants to order, and hybrid com is one are similar, but (c) from the second genera- 
, of these new prodacts. In IfrIT-IS, a tioii onwards the genes segregate out in 
little over 7| inillion acres were tinder cnlti- different combinations and patterns. Tbe 
vati on of corn (maisie) ill India. Our estima- correctness of this theory has been aoiply 
ted total yield was a little over two miliion verified by iminnierable experiments, 

tons, 20 per cent short of the demand, and and hybrid corn is one of the outstanding 
over four ialdi tons had to bo imported from practical resiilts. 

abroad. Our average yield in 1947 was 8 Tlirougli work based on inoderii genetics, 
maiinds pel^ acre, which is 1| maimds loiver it has been possible to evolve new types of 
than the average yield per acre obtained CK)rii by combiniiig several desirable chariudcr- 
duriiig 1936-40. In the United States of istics and eliminating undesirable ones. For 
America, during the corresponding period, example, plants liave been produced which 
the average yield per acre was raised from have good roots and strong stalks, which are 
16 maimds (1930-34) to 25*3 maunds in 1946. early or late as demanded by particular cii- 
This increase was achieved by the use of mates, which are resistant to diseases, and 
hybrid corn seeds. In 1933, hybrid corn seeds which have uniform vigour and high yield, 
were sown in only one acre out of a thonsaiul, But since in the progeny of hylirid corn ])iants, 
but by 1945, 675 acres out of a thousand segregation takes place, hybrid corn for seed 
^verc planted with hybrid corn. In that year, purposes must regula rly be produced afreslu 
the increase of yield of corn in the United This is not only piucticuible, but an cocHiomically 
States of America was over 17 million tons, sound })roposition, as proved by tbe results of 
Translated into increased income to the the work in the IT.S.A. 
farmers, this meant 700 million dollars. 

Almora trials 

Hybrid corn-a modern miracle Dilferent varieties of com, like all other 

How was this miracle achieved ? By a long plants, have their own Hp(^cific requirements of 
and strenuous programme of research work, temperature, water and duration of the sun- 
carried out at a cost of nearly five million light. Whether varieties of corn which have 
dollars to the U.S. Department of Agri- been evolved to suit the climatic conditions 
culture. The old method of crop improvement, of different regions of the U.S.A. will do equally 
was to select plants which showed desirable well in. India", has yet to l)e determined by 
characteristics, and reselect from their pro- experimental trials in. this country. Work 
genies, and so on, until improved varieties along this line has been started at the Indian 
were stabilised. Revolutionary changes in Agricultural Research Institute, Hew Delhi, 
plant breeding work, however, have been and at the Vivekanauda Laboratory, Almora. 
brought about during recent decades as a Small samples of the U.S..A. hybrid seeds, ol)tain- 
resiilt of the application of certain fundamental ed through the courtesy of Dr Merle T. 
discoveries made about the middle of the 19th Jenkins, Corn Bpecialist, U. S. Department of 
cenbury by the Austrian monk, Gregor Mendel. Agriculture, , were sown in June, 1948, in 
Briefly stated, the principal concepts advan- Almora, in replicated field plots, alo.iig with 
ced in the Meiidelian theory are that (a) the the local variety and one of tlie best U.P; 
characteristics transmitted by the parents to varieties, T.41, seeds of which were obtained 
the offspring, in both plants and animals; from Mir. M. A. A. Aiisari, Economic Botanist, 
are determined by the unit factors, called Kanpur. Seeds of tlie U.S, .hybrid corn were 
complements in the first also sent to several Experimental Farms in the 

^ ^ United Provinces and to New Delhi for trials. 

irector of tbe Vivekanauda Repo.rts of tliese trials, indicate that as a result 
, of the late monsoon in 1948 and excessive 

FABMINO 







PLATE 51 


Corn cobs grown in Alinora. From Left to Right : 
U.S. 13, Towa 306, U.P. T.41 and Almora Local 
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rain later on, there ■ was either poor gemiina- 
tioii or tlie germinated plants' became spoilt. 
The data obtained at Alinora, on the other 

■ liaiidj were most encouraging. The observed 
.yield per plant from the diilereiit varieties is 
given, in Table I .and the photographs of 
the cobs g.r aphic all V, illustrate the data given 

■ ill the Table, ^ 

'Ta.ble-1 ■ 

Yield per plant of different varieties of corn 
observed at Alniorar 

Aiuiora Ijocal T. 41 Min. 40-1 Town 306 U.S. 13 
0*77 oz. 3 ‘91 oz. 3*01 oz. 6*73 oz, 9.09 oz. 


it will be seen that compared, to the Almora 
lucaij the yields of all the IJ.B. .hybrids are 
unusualiy high, and compared to T.dl, the 
}dehl of IVUn, 401 is lower, while that of 
Towa 306 is 72 per cent and of U.B. 13, 132 per 
cent I uglier. 

Experimental trials ivith the. U.S. A. and other 
hy]>rid corn siiould immediately be ondertaken 
all over India, in idew of our aciiti*. food 
s]io.rt;;ige, and tiie jieeessity to conserve dollars 
for our industrial development. On the 
basis of .Ainiora results, it ivould appear that 
by the use of iiybrid corn seed, we can more 
than make up our 20 per cent deficit in corn, 
withoiiu increasing the acreage under corn 
cultivation. 

The next (piesiion is, do ive have to import 
our hybrid seeds, or is it possible for us to 
produce them in India ? The main work is 
to discover and produce desirable parent 
seeds of pure breed (inbred parents) which 
can be used for producing the desirable hybrids 
suited to particular growing regions. Once 
the seeds of suitable parents arc obtained, 
the mating of different parents is a simple 
process, well within the competence of an 
intelligent cultivator. For corn, unlike wheat, 
for exaBi[)le, p.rodiices separate male and 
female fioivers on the same plant. The tavssei, 
or |}olleii bearing male flower, appears at the 
terminal end of the plant and the female dower, 
the cob with its silken strands, branches 
out from the stalk further down. Fertiliza“ 
tion of the cob with pollen gathered from a 
selected tassel presents no very great diffi- 
culty. 


Double cross h}fbrids 

To obtain hybrid seeds on a coniraercial 
scale, double cross hybnds are used, since 
inbred parents produce -weak plants and the 
quantity of seeds obtained from crosBing 
inbred parents is generally sinali. For double 
crosses, four desirable parents, say Aj B, G, 
and D, of pure breed, are selected. When 
the cob of A is fertilized bj' the pollen of B, 
a smglc3 cross, AB, is produced. Likewise 
when C and I) are crossed, the single cross 
G.D is produced, Both AB and CD seeds will 
produce uiuform vigorous plants. Gobs of 
AB plants fertilized by the pollen of CD 
plants then give the double .cross, ABxCD. 
Hince in this case both parents have hybrid 
vigour, an increased cpiaatity of seeds is 
ol)taiiied, thus making the production of 
liybrid seeds a good comiuerciai proposition. 

Technique of production 

The teelmi(pie of producing hybrid com is 
very simple. Tiie basic idea, is to fertilize 
the col) of the pure breed fcjuale parent by 
the pollen from the tassel of a diderent pure 
breed in ale parent. This is noriually done by 
dusting the silk of the cub with the pollen. 
Whe-n several varieties of corn are grown in 
a single experimental plot, the silk strands, 
before they emerge from the cob, must be 
protected by paper or cloth bags for a few 
days only, to exclude any contamination by 
unknown pollen (which may be floating in the 
siirroundmg air or carried by visiting insects). 
Bagging is unnecessary, however, if plots 
at least 300 yds. apart are available. Then 
only two varieties to be crossed are planted in 
adjacent rows in a single idot. As soon as 
the tassels emerge in the plants selected for 
the female parent, they are simply pulled out 
by hand, and the cobs are then automatically 
fertilized by the pollen from the tassels left 
intact on the male parent. The cobs of the 
female plants will produce hybrid seeds— 
single crosses, if inbred ]>arents have been 
used, double crosses, when single crosses are 
used as parents. In single cross plots, the 
cobs of the male parent plants will give 
inbred seeds. In double cross plots, the 
seeds produced in the cobs of the male parent 
should, not be used again for sowing, but 
should be utilized for consumption. 

Increase yield of corn obtained by the use 
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HYBRID CORN BOR INHlA 


of liybrid seeds in tke IJ.S.A/ kas niore tliaii 
repaid tlie extra cost of tlio seed production. 
A new industry valued at 70 million dollars 
a year, for producing liybrid corn seed, lias 
grown up. In India, to begin witli, produc- 
tion of liybrid corn seeds sliould be undertaken 
by our Government Farms. Later on, a 
few intelligent cultivators in every suitable 
corn-growing area can be tauglit liow to 
produce liybrid corn on a small scale, to meet 


the local needs. This work might -well be 
taken up by the Gaon Pancliayats, 

In the field work efficient help wuis rendered 
by Shri Eansilal Sah and Shri Udinath. The 
data were kindly analysed by Shri A. E. Eoy, 
Statistician (A.H.y L^^ New Belhi. The 

expenses of this work were met from a grant 
from the Department of Agriculture, United 
Provinces, for -my Scheme of Plant Intro- 
duction. 


EXPLOITATION OF FISHERIES 

T’nISHEEIES, which can aid substantially to the Ibod resources of the 
H country, will receive special attention in Madras as a result of the steps 
iio\v heiiTg imdertaken to accelerate the fish production in the province. 
A special scheme has been drawn up in consultation with, the experts of the 
Government of India whereby the internal production of iish in the province 
is e.xpected to be increased by at least 50 per cent. Extension of the area of 
marine fishing is also eri visa ged in the sc 
At present^ the production of fresli water fish in the province is about 1,87,000 
lud s . This quantity can be subsfcantialiy increased by better stocking of 
existing tanks and la kes with fry and fingerlings, and at a small expense. The 
scheme that has been drawn up proposes to give high priority to the collection, 
distribution and stocking of fry and fingerlings. Intensive stocking, preferably 
in small tanks and ponds, where they can be easily caught is proposed and 
all available water including about 30,000 tanks which the Provincial Govern- 
ment proposes to renovate for irrigation purposes under the Grow More Food 
scheme are to be put under fish culture. 

Ill sea fishing, Madras lias already made some progress as she prociuces about 
60 per cent of the total sea fish caught in India. The quantity caught is, 
however, small as compared with, the fishery potentialities of the Iiidian watei'vS 
and the new scheme proposes special stepKS to extend sea fishing. Sii|}ply of 
country boats sjiecially fitted for sea fishing, nets and yarn are proposed to 
he supplied in larger numbers. A small number of motor-boats will also be 
made and supplied to cooperative societies, especially on the West Coast for 
experimental fishing and demonstration, k small beginning is also to be made 
for fishing with modern powered-vessels.—- Food Bulletin^ August 1, 1919. 
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What the Scientists are doing 


RESEARCH ON PULSE 


T^IJLBES play a vital role in Indian diet 
“^as tliey form tlie main source of proteins 
^ for tlie large vegetarian population in 
tlie country. India possesses a wealth of 
pulses such as afliar^ mung, cJiena^ umcl^ peas^ 
horse-gram, etc. Since 1943 the Indian 
Council of Agricultural Eesearch has been 
financing coordinated pulse research schemes 
in Madras, Bombay, West Bengal, the United 
Provinces, Bihar, Assam, Central Provinces, 
Orissa, Hyderabad, Mysore, Gwalior and 
Baroda with the object of producing high- 
yielding disease-resistant types possessing 
commercially desirable qualities. The value 
of some pulses in green manuring, rotation 
and mixed cropping was also taken up for 
investigation, 

■ Madras : K scheme of research on pulses 
commenced in 1944 with the object of 
isolating high yielding strains resistant to 
disease and possessing trade characters such 
as hold size of grain, attractive colour, flavour 
and cooking qu ality . T he pulses included are : 
tiir, mad, horse-gram, ehena, cowpea and 
lahlah. The work is conducted at three centres 
in the province, viz. Coimbatore, Salem and 
Vizianagaram. The breeding work on pulses 
in Madras province from 1944-48 has resulted 
in the production of 46 promising selections 
in arliar, 8 in nvmg, 15 in tmid, 120 in gram, 
25 lii lahlah, 12 in cowpea and 48 in horse- 
gram which are under yield tests. At Salem 
four selections of a/i'har (35, 37, 56 and 59) 
which sliowed promise in the previous ^mar 
have during 1947-48 given significantly higher 
yields than the control . Tlie yields of gram 
per acre wmre 714, 786, 644 and 718 lb. 
respectively, while the control gave only 476 lb. 
Out of these, since culture hfo. 37 has been 
consistent in giving the highest yield, it has 
been sent out for trial at 21 centres in the 
districts under cultivators* conditions. 

Under mixed cropping experiments a study 
of the economics of growing pulses alone or 


mixed with other crops such as cereals, 
groundnut, etc. were conducted. The results 
obtained over two consecutive seasons revealed 
that hfto*, mixed with a spreading variety 
of groundnut, gave the maximum out-turn per 
acre. 

United Frovinces : Work on eight pulses, 
viz. athar, mad, mung, soya-bean, moth, 
gram, lentil and pea has been in progress 
since April, 1943. Cooking tests on improved 
■ types of mliar, iirad and gram were con- 
ducted in comparison with the local types. 
In strain 17 W/2 produced the best 

dal, T66 ranked second, while 51 W' /I was 
third. In urad strain 12/5 was first for dal, 
while other two improved types 8B and NS 
2 /9 were only as good as the local. Of the 
gram selections, tested for cooking as well as 
parching, strain 87 proved the best and 
NP-25 and Banda were second and third 
respectively. 

in the mixed cropping, arJiar and broad- 
cast jowir gave the highest out4urn during 
1947-48 season. In rotation experiments, the 
results again indicated the beneficial effect 
of a preceding pulse crop. The highest yield 
of fodder yomif was obtained after an. arliar. 
crop preceded it. 

Assam : High yielding strains of urliaT 
have been produced of which mention maybe 
made of E-3b with an yield of 912 lb. and 
E-7 which gave 658 lb. per acre as against 
the mean yield of 572 lb. for all the strains 
. tested. 

Bihar : Arliar varieties were classified into 
three types— early, medium and late accor- 
ding to their time of maturity. The late 
types were further divided into erect and 
spreading. Four selections in early, 9 in 
medium, 15 in late (spreading 8 and erect 7) 
types have been obtained with potentialities 
for high yield which wull be tested. In peas 
10 good strains suitable for general cultiva- 
tion have been established. 
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WHAT THE SCIENTISTS ABE DOING 


Central Provinces and Berar : Improved 
strains of //Mr No. 31 and Hyderabad P.E. 
have given the liigliest yield of 507 Ib. per 
acre which represents an increase of 48 per 
cent over the control E.B. 3. A strain of 
niung gave about 166 per cent piore yield than 
tlie control variety. A straiii of umrl (No. t55) 
yielded 500 lb. per acre, 172 pier cent more 
than the local variety. Strain No. 88 of 
moth yielded 272 lb. per acre which is 61 
per cent more than its control. Wilt is a 
great menace to fur and causes heavy losses 
every year p)articularly in the wilt-infected 
areas of Berar, A strain No. 31 has been 
evolved which combines high yield with 
resistance to wilt ; it gave 48 per cent increased 
out-turn per acre over control and the lowest 
infection of 2*3 per cent wilt attack. 


East Punjab: The wilt disease causes 
serious damage to the gram crop in Bast 
Punjab which is estimated at over two crores 
of rupees annually. A scheme is being 
financed by the Council since 1943 to investi- 
gate the life-history and causes of gram wilt 
and devise simple measures for its control 
and discover varieties resistant to it . It is 
reported that experiments conducted for the 
fifth year in succession have failed to establish 
a pathogen as the cause of gram wilt as it 
occurs ill the Punjab. Non-hiological agencies 
such as unfavourable soil conditions,^ deliGient 
soil moistures and high temperature at the 
time of sowing and towards the end of 
the gram season are considered by the 
workers to be the main causes of wilt in 
gram. (E.S,) 


WATER REQUIREMENTS FOR CROPS . A 

I N order to step uj) food production in the country, the Standing Advisory 
Committee for Research on Water Recpiirements of Crops has decided 
that research on waiter rec|iiirements of crops should at present be parti- 
cularly concentrated on the optimum use of irrigation water so as to obtain 
the maximum yield of crop from a given quantity of water. 

It has also been decided to frame standards for layout of trials, measurement 
of water, temperature, humidity etc., to enable results of experiments carried 
out at dlfiercnt stations to be compared. 

In a resolution passed by the Committee, it has asked Provincial and State 
Governments to request their Chief Engineers and Directors of Agiicultiire 
to meet and formulate proposals for the problems on which they would like 
researcb to be carried out in connection with the optimum use of irrigation 
water. It has been suggested that they should select three or foiir farms for 
these experiments in their respective administrations representative of the 
conditions prevailing in the whole area. To ensure efihctive coordination 
for tlie carrying out of tliese experiments it has been stressed that provision 
of stuff at each station should include a representative eacli of Departments 
dealing with iiTigation, agriculture and meteorology. A special feature of 
the new studies will be the malarial aspect of water standing in. irrigated fields 
and channels . — Pood Bulletin, August 1, 1949. 
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INDIAN FARMING 


You 


ask We answer 



Enqtdries regarding agrimlkire and animal husbandry should be addressed to the Directors of I 

AgriGulture and Teterinary Services in provinces mid States, This section is reserved for replies I 

to selected letters in cases, tvhere it semns that the information may he of general interesL | 

Q. C 0 ii!d you please give information on the But the problem is much complicated by what I 

causes of rust in wheat, and its remedy? (0. S.) are called the physiological races in these | 

" three forms of rusts, each of which have dia- | 

A. Rust is cnusod by the wiud-borne spores thictive infective potentialities different from I 

of parasitic the other. Nine races of black rust, eight of | 

Three foniis of rust, black brown and ten of yellow have already been 

nis {F. glumarum) and orange identified in India. But, India is forbniiate 

or brown (P. triticina) are found in India, to possess a highly resistant variety of indh 
Black is found in all parts of the country, in genous wheat, the Kapli variety, which has 
hills as well as on the plains. Brown also is been largely msed as one of the breeding 
noted everywhere except perhaps in a small partners in most of the rust-resistant hybrids, 
parf of the Peninsular India. Yellow and In the schemes financed by the Indian Council 
brown rusts arc common in the Punjab, while of Agricultural Research since 1934 and 
ail the three are found in the United Pro- worked in Simla, Bombay and in the Central 
vinces and Bihar. Black rust is, however, Provinces, the main aim was to breed such 
predominant in the plains of the United strains of wheat as would be immune or 
Provinces and Deccan, These rusts, parti- resistant to these pliysiological races, especially 
cularlj the black and yellow, cause consider- to all the races of the three rusts put to- 
able damage ill the areas where tli^ gether. Already, a fair range of improved 

their intensity depending upon the prevailing vaiie4ies resistant to one or the other rusts 
weather conditions. Though palliative measures separately have been evolved for the 'vvlieat 
like the eradication of alternate and collateral growing tracts and adopted by the cultivators, 
liosts of the disease, application of fungicides A coordinated Ali-India Scheme to tackle the 
and cultural and cropping practiGes may be problem in a comprehensive way is iio’w 
practiced, the main remedy lies in breeding under the coiisideratioii of the Government, 
varieties of wheat resistant to these rusts. (I.G.A.R.) 



What's doing in All-India 


SALVATION THROUGH IRRIGATION 


T he Indian Union tops tlie list of tlie 
nations of tbe world which have suhstan** 
tial iiTigation systems. According to 
latest available estimates, the acreage under 
irrigation in India exceeds the combined total 
acreage irrigated in the U.S.A., U.S.S.R., 
Japan, Eg3^pt and Italy — some of the leading 
countries iix this field. These five countries 
between them occupy roughly ten times the 
total area of the Indian Union. 

Despite the country’s supreme position in 
this field, the amazing fact that has long 
stared Indian economists in the face is tliat, 
on the whole, the yield per acre in India is 
about the -lowest in the -world. What is the 
explanation of the phenomenon that a country 
which has the world’s finest and largest irriga- 
tion system, groans under the weight of heavy 
imports of foodgrains from a'liroad year after 
year 1 

Capricious nature 

The exjjlanati on is simple enough. For 
every acre of cultivated land under food crops 
in the country receiving its water supply from 
irrigation canals or tube-wells, there are raany 
acres which are murrigated and have to depend 
for water supply upon the rains. The rain- 
fall is very uneveniy distributed. Then, the 
rains may arrive too late or too early. Having 
arrived, the rains may be too light or too 
heavy. Consequent^, there may be partial 
or coni]>lete famine, or, if the monsoon is 
heavy, there may be floods. In either case, 
food crops suffer. Crippling imports to make 
up the deficiency between demand and supply 
tlms becomes necessary. 

The tragic regularity with which crops in 
India have in recent years suffered from one 
cause or another, either from drought or from 
a heavy downpour, is well known. Must the 
nation ever remain a mute witness to recurring 
havoc caused by fammes and floods ? 


Lasting solution 

The only lasting solution of the country ’s 
troubles wmuld appear to lie in the gradual 
reduction, and eventual elimination, to the 
largest extent possible, of the cultivator’s direct 
dependence on rain and his being provided 
with an alternative source of water supply 
which lias the minimum element of uncertainty 
in it, prefeTabiy round the wliole year. In 
other words, the solution would appear to be 
to have extensive irrigation systems in those 
parts of the country which are at present poorly 
hrigated. Then only, with an adequate and 
steady flow of water assured to him, can the 
cultivator in India become an effective parti- 
cipant in the drive to produce more and ever 
more food. 

Many foreign countries, faced with similar 
problems of controlling floods, forestalling 
famines, and increasing tlie acre-yield of their 
land, have found a solution through elaborate 
systems of controlling their rivers and 
regulating their waters with the help of large 
reservoirs and canals. 

The reader in India is familiar with a number 
of multi-purpose river valley projects which 
various provinces and States have on hand. 
These are designed to control floods and provide 
large-scale additional irrigation, hydro-electric 
power for agriculture and industry, and facilities 
for fish culture, inland {navigation, afforesfation, 
soil conservation, etc. 

i^ew projects 

The Central Waterpower, Irrigation and. Navi- 
gation Commission, which is India’s national 
agency for the multi-purpose utilization of 
water resources, some time ago invited the 
Chief Engineers of provinces and States to 
furnish complete data regarding the projects 
they had under execution, investigation or 
contemplation. The object was to draw up 
a seven-year programme which would give top 
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View from the top of the Parasnath Hilh showing some of the uncultivated land that will be irrigated by the Daniodnrj|ValIey Scheme 
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Damodar Valley : Survey party at work near the Konar Dam sire. 



Sand-stowing head in a Jharia Colliery. Sand is received at this end through a ropeway from the Damodar River-bed and blown into the mine-shafts and tunnels 
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The Anderson Weir on Damodar River in Burd-vau D.stricr, West Bengal. 


SALVATION TIIBOT7GH lEEIOATIO^^ 


priority to projects promising tlie quickest 
yield in foodgrains. 

According to information received, tliere^are 
in all ,160 projects under execution, iiivestiga,- 
tion ■ or cojiteinplation. Many of these are 
])nrely irrigation or hydro-eleotric projects. 
Out of these 160, 46 are actually nncl or con- 
struction, 53 have ix\ached advanced stages of 
investigation, and in the case of the reniaining 
61 investigatioiiB have just hegiin. The total 
cost of all these would be in the neighbourhood 
of 'Es.- 1,280 crores. ' y 

When all tliese projects are folly developed, 
the country will boast of additional irrigation 
to the tune of over 25 million acres (approxi- 
mately expiivalent fo the. entire area under 
irrigati on, in the U . B. A. at present) . The addi- 
tional yield of foodgrains and hydro-electric 
power would be five to six million tons and 
about 10 million kilowatts respectively. The 
revenue from this additional food and power 
has been estimated at Es. 135 crores per annum 
(on an investment of Es. 1,280 crores). - 

Out of the 46 proj ects under construction, 
17 are expected to cost less than Es. 1 crore 
eaeh, 16 between Es. 1 and 5 crores each, 
and four between Es. 5 and 10 . crores. 
The average cost of these 37 works out 
roughly to less . than Es. 1 *5 crores p er 
project. The remaining nine are compara- 
tively large projects and are expected to 
cost anything between Es. 10 and 100 crores 
or jnore each. Among Ihese, nine, covering 
some of the potciitially rieliest parts in 
the east, we.st, north and south of the 
Indian Union, are the Damodar Project in 
West Bengal and Bihar; the Hirakud Project 
in Orissa ; the Eihand Project in the United 
Provinces ; the Bhakra and Nangal Projects in 
East Punjab ; the Tungbliadra Project in 
Madras and Hyderabad ; and tlie Mor Project 
in West Bengal. 

Wood production from 1950-51 onwards 

What will these 46 projects axdueve and how 
soon ? Present calculations sliow that wliile 
tlie smaller ones may be completed in between 
two to three years, some of the bigger projects 
may take seven, years or a little more, provided 
the supply of construction materials like 
cement and steel is forthcoming according to a 
schedule dra wn up by the Ministry of Works, 
Mines and Power. 
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The estiniated requirements of steel and 
cement are above one lakh, tons and six lakh 
tons respectively per amnim for seven years. 
Funds required would be tapproxiniately Es. 50 
crorevS per annum for this period. 

Food pro(foc4i on from some of the projects 
is expected to >start coming in as ^ea^ly as 
1950-51. From about 173,000 tons during 
that year, the aciditional food y is: likely to 
increase almost eightfold to abotit 1,380,000 
tons by 1955-56. On. coniplation, those projects 
will enriGli India’s granaries by an aggregate of 
some three million tons per ; amiuin—sliglitly 
more than im])orts of foodgrains from abroad 
during 1948-49. 

Besides, nearly 1*85 million installed kilo- 
watts of new hydro-electric energy would be,- 
come available on cojiipletion, nearly doubling 
the present installed capacity of hydro- 
electric plants thinughoiit the Indian Union. 

Minor adjustments possible 

As increased production of food is today 
the paramount need/ it is likely that minor 
ad jiistments in the execution of even these 46 
projects will be found necessary. For instance, 
work on, portion B of a project relating to power 
may be sloW' ed down, and the ava il able re- 
sources concentrated on its irrigation aspect. 
In addition, sponsoring administrations may 
be left to execute the smaller projects costing 
less than Es. 5 crores without calling upon 
the Central Government for hnanekl aid. In 
that event, the Centre will be left to exercise 
control only in iNnspect of a small number of 
projects costing over Es. 10 crores. 

While it is too early to anticipate Govern- 
ment’s decision, the probability is that, in any 
case, all the 46 projects under construction will 
be allowed to go forward. It is easy ,to 
imagine what the additional food and electricity 
produced througli these would mean to the 
country’s economy and its programine for 
industrialization. 

Tnie economy 

During 1948-49, the Government of India 
had to spend Es. 120 crores to import 2 8 
million tons of foodgrains from overseas; 
According to present indications, the expendi- 
ture on imported foodgrains during 1949-50 
may go up to Eb. 150 crores, and the quantity 
imported may be as much as four million tons. 




WHAT'S DOING TK ALL-INDTA 


A question that may well be asked is : Is 
India, with an accuniulatiori of so inany 
difficult problems to solve, in any position to 
spend Es. 370 cr ores (estimated expenditure in 
seven years) on these 16 projects, and per]i«aps 
fiiTtlier amounts if more projects, which are 
ready for execution, are taken in hand ! A 
realistic answer to this question can only be 
provided by a counter-question : Is the country 
ill any position to go on spending Es. 150 crores 
or so per year on imported foodgraiiis, especially 
when substantial portions of this money have 
to be found in precious dollars ? 

There appears to be no alternative to river 


development projects on a large scale, if pro- 
duction of food is to overtake the growth of 
population and if cheap power is to be made 
available for agriculture and Industry. This 
conclusion becomes irresistible -when it is 
remembered that many of the river valley 
projects will not only give the country the two 
vital requisites of progress just mentioned, but 
also a number of other subsidiary, but in the 
long run no less important, advantag(3s like 
fish culture, afforestation, soil conservation, 
internal iiavigation, provision of drinking water 
in parts of the country, recreation iacilities, 
etc. (PXE.) 


SARVODAYA PRADARSHNI AT JAIPUR 

CHATTAR SINGH SIDHU 


T he Sanodaya Pradarshni arranged, in con- 
nection with the B'ifty-iifth Session of the 
Indian National Congress at Gandhinagar 
(Jaipur), in the third week of December, 1948, 
was the first of its kind in free India. It was a 
grand show full of utility and educative value. 
The visitors, to whatever walks of life tlioy 
belonged, were markedly impressed with what 
they saw. 

It was comprised of the following sections : 

3 . Model village 
2. Sanitation 
3. Village culture 
4, Village industry 
5. Khadi 
6. Adi-vasee 
7, Nai taleem 

8. Nature cure and ayurved 

9. Women and children’s home 

10. Gram-udyog hazar 

11. and agriculture 

12. Eajasthan court (art and culture of 
Eajasthan) 

13* Bapu mmidwp or Bemmdaya literature 
Agriculture and Goaeim Section with which 
the readers of Indian Farming are mostly 
interested, was tbe biggest Section spreading 
over five courts, each court measuring 100 ft.x 


OHATTAE SINGH SIDHU is Assistant 
Director of AgrioaltiWe, Jaipur State. 
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150 ft. This Section comprised of stalls wdiicli 
the various research and developnient sections 
of the Ministries of Agriculture, Food and 
Health, Government of India, and Agriculture 
and Veterinary De]3artments of Provincial 
Governments and States liad put up in 
the spacious squares. Every stall liad some 
material at least of definite interest for the 
visitors, A short account of some of the 
exbibits is given below. 

Tomatoes 

The Indian Agricultural Eesearch Institute, 
New Delhi, exhibited some superior varieties of 
tomatoes which they had developed by crossing 
with a wdld strain from America. Two of these 
varieties T.S. 16 and T.S. 21, were said to be 
richer in vitamin contents and sweeter than 
the local ones and were less susceptible to frost* 

Fuel gas plant 

A small model of the Fiud Gas Plant exhibi- 
ted by the Indian Agricultural Eesearch Insti- 
tute was very interesting. If this cuold be 
fmaliiied into a practical projjosition, it would 
bo a boon for the ^dllage people and would go 
a long way in improving their ways of living. 

Cattle dimg mixed with water is placed in a 
drum where after decomposition it gives rise to 
a mixture of gases (hydrogen, carbon monoxide 
and methaney all inflammable, producing a 
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noix-Iuminous flame. These gases are collected 
and stored in another drum, from which they 
are utilisied for lighting and generating heat 
for cooking in houses. If the scheme works, 
one or two such plants in a village could meet 
the entire household requirements of light and 
fuel thus putting an end to an obstinate pioblem 
of hurning dung. In this process the dung 
is also not wasted. The refuse left after gas 
formation is a thoroughlT rotten manure which 
is said to contain 1’5 per cent nitrogen, 
1*36 per cent P 2 O and 0*7 per cent K2^3. 

The demonstrators of the food and nutrition 
stall explained to the visitors the various groups 
of food materials rich in various classes of 
vitamins and the deformities and diseases pre- 
valent in animals and human beings on account 
of insiiffioieiicy or want of such vitamins. This 
stall distributed free some literature published 
on human diets as recommended for different 
classes of workers, labourers, small families, 
mothers, children, etc. Two of these, one 
for agricultural labourers and the other for 
suckling mothers, are leprocluced below for 
the interest of readers. 


Cheaj) diet for 
Cereals 

Other cereals 
Pulses 

Roasted gram i 
Sprouted gramj 

Leaiy vegetables ... 


Other vegetables 6 


Fats and oils 


Fruits 


Butter milk ... 8 ms. (Icmi from skimmed 

milk or dahi) 

Jaggery ... 2 02 . 

Note: The calory value of this diet comes 
to about 3,000. 

Diet for stwUing mothers 


Cereals ... ... 

... 7 ch. 

Pulses ... ... 

... 5| ch. 

Leafy vegetables ... 

... 2 ch. 

Other vegetables 

... Sell, 

Ghm or oil ... 

... Ich, 

Milk 

... 10— 12ch 

Sugar or gur 

... 1 ch. 

Fruits and nuts 

... 2 ch. 

Eggs ... 

... 1 

Meat or fish ... 

... 1 ch. 

Condiments 

... For ta,sti0 


la hoiirer {agricidtiiral ) 

12 02 . (wheat, rice, 
maize, etc.) 

4 oz. (jowar, bajra, etc.) 

2 oz. (red gram, lentil, 
arhar, etc.) 

4 oz. (Mainly used as 
brealdast and after- 
noon snack) 

4 oz. (lal sag, and other 
sags. Also green sag 
consumed raw dur- 
ing winter season) 
oz. (brinjal, gourd, 
pumkin, ladj^’s fing- 
ers, etc.; potato 
wh eii compa rati vely 
cheap) 

1 oz, (generally mustard 
oil. But no objec- 
tion to til and 
mahua oil, etc.) 

4 oz, [hahri, Jcharbujiiy 
g u a v a, jamun, 
mango, papaya, etc. 


Note : 1. Drink plentiful water. 

2. Two chMtahs of milk and one cJihaMh 
of fruit to be taken more by vegeta- 
rians instead of meat, egg and fish. 

Wooden chakkies 

Unpolished or brown rice, i. e. partially 
pounded rice, which has now Ixeen agreed by 
all scientists to be much more nutritious, 
delicious and richer in vitamin Bj content 
than the polished rice, was also advertised. 
A stall of the Wardha Gl-ram Udliyog exhibited 
wooden chahldes to produce brown rice of 
the desired quality. These wmre just like the 
ordinary stone chahldes with this difference 
that in these cases hard sMsham wood replaced 
the stones. These afforded a practical solution 
for securing healthy and richer type of rice. 
Such ehalckies are procurable from Wardha. 

Fruit preservation 

A small and compact stall of the Yogetable 
and Fruit Preservation Section attracted large 
crowds of visitors. Demonstration of the 
proceses of preparation of the preserves was 
the speciality of this stall. A small hut useful 
booklet giving brief instructions for preparing 
the various squashes, juices, marmalades, 
elmineys, pickles, Jams, and jellies, etc. was 
distributed at a nominal cost of one anna. 

Land improvement 

The stall of the Bombay Provincial Dej>art- 
ment of Agriculture was conspicuous for its 
original and valuable work on soil preservation^ 
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contour bunding (against erosion), dry farming 
and land improyement work in Bombay 
Proyince. The charts, graplis, and models 
exhibited were very instructive. Prospectus 
and Syllabus; of the Soil Conservation Institute 
at Sh ola ]Hir were distribii ted Iree. This Institii- 
tioii rim by the Bombay Provincial Go vernn lent 
is imparting training in land improvement to 
bom fide cultivators, Agricultural Assistants, 
Science or Agricultural Graduates and Agri- 
cultural Officers. The Syllabus includes 
a ilioroiigh study of soil erosion, land surveying, 
soil engineeriug, diy nietiiods and prac- 

tices, contour strip flopping teclmiquej recda- 
mation of waste knds and forestrjy and range 
management 

The United Provinces Irrigation Department 
had taken sufficient pains to lay out skilfully 
a spacious and beautiful model of ridges, 
rivers, bunds, weir and head-workeTS, etc. to 
show in an. interesting way how unruly and 
wa,steful rivers can be tamed and diverted to 
useful and productive ends, 

6ur 

The Agricultural Department of the United 
Provinces exhibited various samples of giir and 
shkakkar (powdered gn/i') of very superior 
quality. The actual processes of cleaning and 
clarification of juice and of making gar 
of the requisite, quality were demonstrated at 
the spot. Gur is a valuable food of the rural 
people. Being more nutritious and cheaper 
than white sugar, it has scope of entering into 
the dietary of the middle classes also, if produc- 
tion of superior quality gu'}\ without appreciably 
enhancing its price, is encouraged. White 
sugar so slaved or rdeased ma,y be exported out 
of the. country to secure foreign exchange to 
the general benefit of the country as a wliole. 

Palm gur 

The Palm Gur Adviser to the Government 
of India demonstrated how gur was prejiared 
from the juice of palm trees. It is a delicious 
and nourishing type of gur as good in colour 
and foim as the cane gtir, 

Th(i ])roduction of palm gnr is an ancient 
village industry of this country whicli Nourished 
W’'e]], particularly in Bengal. Each palm tree can 
yield about 10 to 15 seers of gur annually. 
The process of preparing gur is quite simple. 
A cut or an incision is made in the stem of 
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the tree and an earthen pot is fixed below it to 
receive the juice that oozes out and trickles 
into the pot. This juice is collected from a 
number of trees and after every 24 lioiirs lioiled, 
clarified and coiicentrated int() gur in tlie usual 

..way.^ 

A booklet entitled Palm Gur published by 
tile Ministry of Agriculture contains detailed 
information about this industry foi’ tke benefil; 
of interested persons. 

ComposMnaking 

. The various stages of compost prepa, ration 
were shown with tlie help of pits and ti'enclies. 
The conservation of liquid manure, i.e. animal 
urine was demonstrated by means of sti'aw be<ls 
ami sand-beds spread under animals and a 
jilaeard witli the words ‘ compost is inconijilett^ 
witliout urine was fixed at the (’onijiost ]:>it 
to drive liome the idea. 

Animal nutrition ' 

The Indian Yeterinary Kesearch Institute, 
Izatnagar, exliibited charts de].>icting origina.1 
work on animal nutrition, feeding, etc. 
The rations worked out hy them for a cow, a 
bullock and a bull are of practical utility to 
farmers and dairymen, Tlu‘ fiirures are given 
in the Table below : 


Animal Hay or dry Green grass Concen- 

fodder , or silage tmte mixture 

CoW' 

(Maintenance) 8 lb. 25 lln 1| lb. 

1 lb. of additionaJ. concentrai'e. for every 
2| lb. of milk. 

Bullock (work- 
ing for 6 hours.) 10 lb. 20 1b. G| lb. 

Bull 10 lb. 30 lb. 5 lb. 

The Institute has evolved a simple metliod 
of increasing both the nutritive value and tlie 
digestibility of wlieat hhoom and paddy straw 
])y about 50 per cent by treating tlie.se straws 
for 20 to 24 hours v;ith 1 per cent solution of 
caustic soda. 

Dairy development 

The Dairy Development Section of the 
Central Government demonstrated in an im- 
pressive way the sanitary 4/irm of cow (cow- 
shed), clean and hygienic milking, processing of 
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Bterliza-tion of dairy 
iitonsils and apjEiratus, preparation of various 
milk products and testing of milk against 
adulteration and contamination, A beautiful 
model of a largescaie commercial dairy fn;nii was 
also exhibited. The Cattle Utilization Section 
lilvewise exhibited various feeds and fodders 


courts housing their respective stalls with inodcl 
fruit orchards exhibiting actiiaf living ijlants, 
the different systems of spacing, the inigation 
methods and the various methods of propaga- 
tion. ■ 

Cattle sho%v' 


aiid veterinary aids necessary for the proper 
feeding and health of the cattle. 

Jaipur Agricultural Department 

In the stall of the Jaipur State Agricultural 
Uepartinent was displayed a big soil and crop 
map of the State which showed at a glance the 
various zones of soil types and crops produced 
in these zones. Among some marvellous 
achievements of the Department, as evident 
from the charts displayed in the stall, .mention 
may be made of the following : 

(a) Co. 312 variety of sugarcane, which was 
introduced only five year^ back, has now not; 
only replaced, tlie entire area under local cane 
in this fete but has also spread, over more tlian 
four times the area originally occupied b}' the 
local variety. 

(b) C. 591 wheat, introduced in 1945, has 
now occiip.ied about half the total area under 
desi wlicat and is expected to cover the entire 
area in tlie next .couple of years, 

Tlie Agricultural Department of the Btate 
had also arranged a cane juice bar at which 
sugarcane juice was sold at a i.iomiiuil cost of 
annas two per glass. 

The Jaipur Btate and the United Provinces 
Agricultural Departments utilized the spacious 


A cattle show coinprisiiig of bulls, cows and 
lieiiers of Hariana, Kainari and Nagauri breeds 
was held. There was a milking competition for 
cows. Cart and camel races, held for the first 
time in Jaipur, were arranged for the enter- 
tainment of villagers. This aroused consider- 
able entliusiasni and interest and drew large 
crowds of spectatoi*s. There were as many as 
29 entries for the cart race. Decent prizes were 
awarded to the wimiers of the first three 
positions in each race. 

Visitors 

As reported by the Exhibition Managing 
Committee, about 1,25,000 people visited the 
exhibition. It was indeed interesting to 
find visitors coming from the remotest corner 
of the country like, Ivashmir, Assam, Jiiriagadh, 
Tamilnad (Madras), Puri, etc. chid iiO their 
ciiaracteristic cmstunies. Besides several Con- 
gress leaders and distinguished visitors, tlie 
Hoidble Prime Minister and the .Hou’ble 
Dcjiuty Prime Minister graciHl the exhibition 
with their presence. 

Credit for the success of the Gosewa and 
Agriculture Bection of the Exhibition goes 
to Bhri liadha Krislmaji Bnjaj and Bhii B.B, 
Deshpande of the xAll-India Gosewa Saiigli. 


N. SANKARA MENON 


T he Btate experienced a severe drought 
in the month of March, 1949 and the 
Kale and Puncha crops of paddy culti- 
vated during this period .suffered to a very 
great extent. All the sources of water dried 
up and the cultivators were rendered helpless. 

j N. SAi^KAEA MKKON, B, a., ao., is a Manure 
1 Ofiicer in Cochin. 


The crop over a considerable area dried up and 
the yield was reduced. The area under 
cultivation was about 20,000 acres and the total 
yield was expected to be even less than 50 
per cent of the normal. This was a great 
blow both to the cultivators and to the 
Government in these days of food scarcity. 
The calamity was all the more severe since 
the cultivation of Kole and Puncha paddy 
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WHAT S BOTNa IN ALL-lNBlA 


entailed comparatively more expenditure than 
that required for paddy groym during the 
other seasons. 


\mtors to convert all available organic refiise 


Subsidy on manures 

A subsidy of 25 per cent oii tlie selling price 
of manure was given by the Government in 
order that the maunre might be utilked for 
the paddy crop t To induce the cultivators to 
use more manure and to increase produc- 
tion, this subsidy was raised to 50 per cent for 
manures to be used for Kole and Puncha jmMj. 
The manme was issued in the form of a mixtee 
consisting of groundnut cake, ammonium sul- 
phate and bonemeai. The services of teachers 
trained in agriculture were requisitioned to 
conduct jnQpaganda and supervise manuring. 
All the Officers of the Department concentrated 
their attention on this work during this period. 
About 400 tons of manure were sold and the 
manured crop came up well. 

There was a serious attack of blight disease 
in the initial stages over a considerable area ; 
but the crop recovered to a great extent later 
on. The drought was severe and the crop was 
considerably affected. Partly due to disease 
and mostly due to drought, manuring could 
not appreciably increase the yield. 

Production of compost 

Compost was jnepared by a tew Munici- 
palities in the State. In order to augment- 
food production the Government decided to 
open other centres tor compost-making. An 
Officer w^as appointed to be in charge of this 
work alone. The Scheme has only just started 
working and it is expected that the production 
of this valuable manure will be increased 
considerably. Propaganda is conducted to 
prepare compost in villages also and all the 
Officers of the Department are inducing culti- 


into manure. A vsum of Rs. 16,500 has been 
provided by the Government for the prepara- 
tion of compost in the State. 

Green manure 

The advantages of using dainclia {Sefubama 
aculeata) as a green manure crop for paddy 
have been realized by a few cultivators in the 
Chittur Taluk. The yield can be considerably 
increased by using this crop as a green manure. 
The seed is not produced in the State and 
there was some diffioiilty in getting a suj>ply 
from the adjoining Madras Province, One 
hundred bags of tins seed were secured by the 
Agricultural Department lor sale at half price 
to induce cultivators to grow this crop and 
increase food production. 

Land Development Board 

The production of more food is one of the 
most important problems confronting the 
country now and a larger area has to be put 
under cultivation if sufficient food is to be 
produced. The use of more manure, im- 
proved seeds and control of pests and diseases 
will increase the production to some extent ; 
but there will be no lasting solution of the food 
problem if the area under cultivation is not 
increased. A Board has been formed to work 
out details for bringing more area of the State 
under food crops and it. is estimated that 60,000 
acres more can be put under food crops at an 
early date. The Honourable Prime Minister of 
the State who is in charge of Agriculture is the 
Chairman, and the Board had its first sitting 
recently. Details for bringing the scheme into 
operation are being worked out. The Diwan 
Peishkar, Director of Agricultui’e, Conservator 
of Forests and Irrigation Engineer are members 
of the Board. A major portion of the area will 
be available as a result of clearing the forests. 
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S. B. BAIlOOAii 


ASSAM 

S. R. BAROOAH 


T he Assam Government, recognkiiig the 
valno of exliibitions as a .means of propa- 
ganda to disseminate knowledge to tlie 
public at large, liave initiated^ string of agri- 
cuitiiral exhibitions in the province. Tims, 
during the months of December, January and 
February a niiinber of such, exhibitions were 
held to popiilarijse scieiitific agriculture. 

Exhibitions at Titabar and Karimganj 
Farms 

In these Government Farms both research 
and multiplication of paddy are being carried 
on. The exhibitions were held in the Farms 
on 1 December, 1948 and 16 elanuary, 1949 
respectively. The main purpose of the exhibi- 
tion was to popularize recommended paddy 
varieties and also to demonstrate the best 
cultural methods in the Helds. People from 
the neighbouring villages attended the exhibi- 
tion ill large numbers. A meeting was also 
convened where the improvemnts in agricultural 
practices were explained. 

Exhibition at Gauhati 

The annual agricultural and Industrial exhi- 
bition of the Department of Agriculture was 
held this year at Gauhati on 6, 7 and 8 January , 
1949. It was a grand success despite bad 
weather. The Premier of Assam opened the 
exhibition with an appeal to the people in 
general to adopt the improved methods of agri- 
cult u.re. Besides Agriculture, exhibits of other 
departments like Industry, Basic Education, 
Forest, Public Health, Weaving, Hericulture, 
Tanneries and many others w^ere exhibited. 

S. K. BAKOOAH, b.sc, (Ag.), x.sc. (Ag. Bot.), 
PH. D,, is Economic Botanist, Assam, Jorhafc. 


Next year it is proposed to Hold the exhibition 
at Silchar, Cachar. 

A number of exhibitions organized by the 
];)iibliG were also lield during these months, the 
most noteworthy being the one held at Bidya- 
pur. This exhibition w^as organized by the 
people with the help of the Zammdar. The 
Agricultural Department also participated 
in the exhibition and demonstrated many 
improved methods of cultivation and improved 
seeds. 

Boro and Bao paddy cultivation 

Some parts of Assam are always flooded 
during the inoiisoon when many rivers are in 
spate. The wmrst aflected ]nirt for the last 
few years is Nowgong district w^hich gets 
flooded by the rivers Kapili and Kolong. 
Every year the Goveimment has to rush food 
to this locality, and there is always a scarcity 
of food, This happens because the flood water 
comes during tbe growing season of the Sali 
(transplanted winter paddy). To remedy this 
situation, the Department of Agricultitre has 
been trying to popularize the cultivation of 
Boro and Bao paddy (spring and deep-water 
winter paddy). 

There is a large acreage of land in Assam 
that can be brought under these two crops. 
The Department is trying very much to bring 
all tlie available Boro and Bao land under 
cultivation this year, and for this purpose the 
Agricultural Engineering Section has bought 
a number of pumps for irrigation. If Boro 
and Bao paddy is successfully cultivated in the 
available land, the floods will no longer be 
a menace to the cultivators, and the Province 
be better ofl so far as food is concerned. 
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Across the Borders 

: FARM BUDGETING 


By P. C. DRUCE 

P LANNING for tile future is as important 
ill fanning as it is in any other type of 
business. The successful city biisiness- 
mau does not leave things to chance; he does 
not adopt a particular production progTanime 
for tiie year simply because he did the same 
thing tlio year before 1 He looks at his markets, 
his T^isources and his costs, and he decides on 
that programme of production wliioli he anti- 
cipates will return him the greatest pro lit. 
Why should the farmer not do the same thing ? 

By the very jiature of his vmilc, every fa iiixei^^^ 
often })or]iapvS without malmrig it, does iii fact,' 
plan or prepare for the future. .Frequently, 
iiowcver, no thought is given to definite] Janning, 
the farmer simply doing what was done in the 
previous season without paying any real 
regard to tiie fact that circumstances may have 
changed — and without making any attempt to 
ascertain wdietiier the programme adopted 
in the previous season yielded the highest 
possible profit, having regard to the circunivS- 
tatices and to the amount of work and effort 
the farmer was prepared to expend. Often 
when plans are ina<le they are not put on paper, 
nor are they carefully considered. Their 
preparation is, in fact, frequently far too 
haphazard to be sound. 

Tliere is no necessity for the plauiiingof future 
farm operations to be either haphazard or 
unmethodical. A simple method is available 
whereby the farmer can plan for the future, 
either for the forthcoming year only or for a 
much longer period ahead. This inethod of 
technique is known as * Farm Budgeting h 

What is a budget 

; . A budget is simply an estimate of probable 
receipts and expected expenditure in a future 
period. That period may be three months, 
or a year, or jfive years ; however, the most 
common period for which a budget, whether a 
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farm budget or any other ty[t 0 of budget is 
prepared is for a period of twelve months. 

Why prepare a budget f 

A burfinessman periodkally prepares, for his 
own use, a statement of probable receipts and 
expenditure, which will vary according to the 
production programme he decides upon, and 
he uses such a statement to ascertain the pro- 
gf amine he should adopt so as to obtain the 
greatest possible profit during the peiiod for 
wdiicli he is plamiiug. In exactly the same way 
a farmer inay put down on paper his anticipated 
receipts and expenses under various programmes 
or systems of forming, with the object of 
ascertaining which particular system of farm- 
iiig or combination of enterprises is likely to 
yield the greatest net profit under the circums- 
tances which he anticipates will exist for a 
period of twelve months ahead, and in some 
cases for a longer period. 

The preparation of a farm budget also enables 
the farmer to estimate in advance the retarn.s 
that may reasonably be expected from any 
system of farming, under changed circumstances 
and conditions affecting farm costs and .returns 
are continually changing. 

Any budget is necessarily of a tentative 
nature and th.is applies to the businessman’s 
budget just as much as it applies to a farm 
budget. Many farmers think that, because 
o.f -the uiiGertainty which surrounds some of 
the foctoi's used in the preparation of a farm 
budget, it is not worthwhile i>utting .future 
programmes on paper. The fact remains that 
budgeting does enable a farmer to see the value 
of alternate methods of organization of produc- 
tion and to decide which is most likely to 
prove the most profitable. 

There are a number of other specific advan- 
tages of farm budgeting. A budget helps a 
farmer : 

INDIAH FARMINa 


1^ G. BllUdK 


(1) To (letomiiiitviu adVtiuco bow 
fertilizer and otlier supplies lie is likely to 
need during tlie year. 

(2) To determine bow miicli feed will be 
needed for livestock, bow miicb Jiiiist be bougiit, 
bow niucb ma}^- be expected to be produced 
on tbe birm, and bow miiob is likely to be 
available for sale. 

(3) To deteriiiine tbe amount of cash tliat 
will be needed to operate tbe firm and also 
wlien it will be needed so that tbe necessary 
financial arrangenionts may be made. 

(4) To determine the total net returns tbat 
may be expected, so that living expenses, 
payments or investments, may be adjusted 
accordingly. 

(5) To keep a good balance between crops in 
a crop system of farming, and a good balance 


between (O’ops and livestock in a crop and 
livestock system, 

(6) To plan bis labour requirements well in 
advance and, to a certain extent, it enables him 
to avoid unduly lieavy casual labour require- 
ments at any one particular period of time, in 
other words, the preparatioii of budget may 
help to spread labour requirements more evenly 
tbroiigbo lit the year. 

Farm budgeting is really a very simple process, 
and the few hours that need to be devoted 
to it each year are likely to be ■well spent; 
it is conceivable that, on some occasions, 
budgeting may save tbe farmer who takes tbe 
trouble to undertake tbe small amount of work 
involved, many liiiiidreds of pounds,-— Repro- 
duced from the Agrioultufal Gazette of New 
South Wales, September 1948. 


CULTIVATION OF ‘DIFFICULT^ LAND 

C ULTIVATION of land infested with weeds or left witli st-uld»les «jf 
previous croj)s is likely to b(^ easier as a result of improvements made 
in tbe double plough recently invented ]>y the .Indian Agricultural 
Rescairrdi Institute of the Central Ministry of Agriculture. Tlie jilough which 
consists of the bottoms only of two standard desi ploiigl'is suitably coupled 
by means of an ii’on framework and pulled by a single central beam has been 
further modified now so that most difficult fields can be tackled witli ease. 
It has been successfully tried in a number of cultivators holdings around 
r)eihi,-^(P./.R.) 
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HoTti^ (jkG.Hin^s 

THE VETERINARIAN IN INDIA 

By KARNAIL SINGH 


T he value and iinporfcance of a veteri- 
narian. can be judged from the fact that 
two-thirds of the income of India is derived 
from animals. This is inspite of the solution 
that, as estimated by experts, 170 erores of 
rupees are wasted annually for the upkeep 
of useless liveBtook. Only veterinarians can 
improve these animals and thus can not only 
save this enormous sum annually but even add 
to it many timcvS more by turning tliese useless 
creatures into workable ones. 

Ours is an agricultural country. Agricul- 
ture and livestock go hand in hand. They are 
complementary and each is indispensable to 
the other. To pTomote agriculture, efficient 
labour-power is essential. The chief agency 
that supplies this motor-power is the ox. If 
we take away the ox or allow it to be inefficient 
there is no agriculture. Veterinarians have an 
indispensable place here. 

Milk, which is nature’s best, complete and 
thoroughly wholesome food both for children 
and adults, is a product of the animals. But 
the average milk yield of our cow is less than 
one seer, while it is nine seers in the case of 
cows of Denmark. It is shocking to know that 
(before the last war) the quantity of milk that 
we drew from 18 erores of animals was drawn 
from erores in Germany, 3-| erores in the. 
U.S.A., 7'|- erores in Great Britain and 7 erores in 
Bussia. Denmark started to improve their cattle 
when the average milk yield of their cow was not 
better than the average milk yield of a milch 
cow ill India today. Yet in less than fifty 
years the average yield of butter fat per cow 
has been raised from 88 lb. to 359 ib. per 
annum, i,e, more than four times. Similarly 
marked increases have been effected in other 
countries. There is no reason to believe that 
our cows would not be able to yield as much 
milk as the cows of other countries. 

■ In spite of the fact that India has one-third 
of the cattle of the world, the average milk con- 

404 ' 


sumption per head of population is only 7 
ounces, while it is 30 oniices in France, 35 in 
the U.S.A., 39 in C4reat Britaio, 43 in Norway 
and 56 in. New Zealand. 

There seems to be some relation between 
milk consumption per head of population and 
the average age of man. The average longevity 
of an Indian with low milk consumption is 28 
years, while that of the New Zealander with 
milk consumption of 56 ounces is about TO 
years, . ■ ■ 

Infant mortality occurring in India is 
probably the highest. Similar .I'clation as in the 
case of milk coiiBumption and average longevity 
seems to exist here too. Here is the task for 
the veterinarian. For, he alone can help our 
fellow men to grow healthier with better brains 
and long life. 

Indian sheep are of bad quality a.ud their 
average live weight W'ould be hardly sixty^ 
pounds. Their average wool yield is about 
2 lb. which is very low. As against this, sheep 
of European countries are of Buper.ior quality, 
their average live weight and wmol yield are 
about three times moj:e than those of Indian 
sheep. India has six per cent of the total 
number of sheep of the -world but produces 
only two per cent of the total wool of the world, 
that is three times less when compared with the 
number of sheep it has. This too is the task 
of the veterinarian, who by turning the sheep 
into as good as those of other advanced 
countries will supply better and more woollen 
clothes and more meat as wmll. 

The same is the case with goats and poultry. 
They also need improvement. By improving 
these, the veterinarians will be able to make 
milk and eggs within the reach of everybody. 

Let us now consider the losses that we have 
to meet due to some of the major contagious 
diseases of the animals. 

There are three main contagious diseases 
that generally occur as epidemics. These are 
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to India. Tho deaulis recorded in 1926-27 due 
to rinderpeBt were 202*2 tbouBands, iiaemorr- 
Beptica^mia 36*4 tkousands and foot- 
and-mouth 13*6 thousandB. As a matter of 
fact these figur^^ are far below the actual 
state of affairs/ This is dearly shown by the 
examination of the figures from Burma/ in 
a part of which the notification of deaths 
from cattle diseases was' made compulsory. 
There it was found that if these figures were 
believed to be. correct then the calculated 
average age of an animal would come to 54 
yea,rs which is .nothing but absurd. The 
average age of cattle is probably six years 
^ which is nine times less than the avemge 

age calculated ill Burma. So roughly we can 
say that actual deaths arc nine times more 
than those reported. Perhaps still heavier 
losses are sustained by the cultivator indirectly, 
as, in case of foot-and-mouth; for one animal 
that dies 99 may be temporarily incapacitated 
and also there is loss due to imperfect oultiva- 
tion and decrease in milk too. Tnere are also 
other numerous known and unknown parasitic 
and pro'bozoan diseases, the losses due to which 
also are ftiiriy heavy. The loss due to warble- 
fly infestation has been estimated even on a 
conservative estimate to be 1-|- crores of rupees 
annually. These diseases have been practicaily 
stamped out in European countries and there 
the losses due to these amount to a negli- 
gible quantity compared to the losses in India, 
There is no reaso,n to believe that we should 
not be able to accomplish what others have. 
Thus we see that it is a veterinarian only who 
can save the country of the tremendous loss 
by eradicating diseases, etc. 

There are a number of diseases like T.B., 
rabies, anthrax, undiilant fever, actinomycosis, 
foot-and-mouth, etc. that are co.Lumunicable 
from animals to men. There are also the 
so-called milk-borne diseases such as cholera, 
diptheria, typhoid, scarlet fever, septic sore 
throat, that may be transmitted through the 
agency of milk Ixom one individual to another. 
Thus the veterinarians, by eradicating such 
„ diseases in animals and supplying scrupulously 
clean milk, will reduce the incidence of these in 
human beings too, 

I thmk this should suffice to convince any 
impartial judge of the great importance of 
veterinarians in India, As a matter of fact the 





and key to the prosperity of India lies in the hands 
of th (3 veterinarians. 

Yet we see that the veterinarians are ignor- 
ed everywhere. No due regard is paid to them. 
They are looked down upon by the majority of 
the people. This is all due to the ignorance of 
the public who do not understand their worth. 
Even some veterinarians think t,hat theirs is 
an odd job. They think themselves to be 
unfortunate ones to join this profession. But 
the veterinary profession is economically the 
most productive and itKS science an illuminating 
one. .Even then veterinarians are not properly 
paid by the Government. 

Let bygones be bygones, Let us look to 
the .future with hope. .For we have now at 
the helm of afiairs genuine men who will pay 
attention to these. Up till now the most 
important things were the most neglected. 
Bo the veterinarians have bee.n neglected to 
the utmost. Today they are so dowmtrodden 
that a veterinarian often hesitates to disclose 
his 2 }rofession. 

The reader will see from the above that 
most important probiem.s confront the veteri- 
narian. These are : 

(1) Production of milk and its by-products. 

(2) Improvement of cattle and the supply of 
bullock for agricultural purposes. 

(3) Supply of meat by improving sheep and 
goats.' 

(4) Supply of Wool by improving the 
sheep. „ 

(5) Supp-ly of eggs by improving poultry. 

(6) Control of contagious and non-contagious 
diseases of animals. 

(7) Eradication of diseases common to man 
and animals. 

(8) Eradication of rniik-borne diseases. 

(9) Treatment of sick animals. 

Besides this, the veterinarian has to supply 

beef and pork to persons who relish it. 

These are important problems for the nation. 
If our country is to progress and progress 
soon, the most efficient and competent persons 
should be induced to join the vett3iinary profes- 
sion. But unfortunately those w.hc) generally 
fail to find a place elsewhere join this profes- 
sion. To attract efficient and competent 
persons, it is essential that the status of the 
veterinarians must be raised. I hope leaders 
of the nation and various go-sei)a workers will 
consider this subject with zeal. — Eeproduced 
from Harijan, June 19, 1949* 


rinderpest, haemorrhagic septiciomia 
foot-and-mouth. These cause unmense losses 
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GUR 



By DEVENDRA KUMAR GUPTA 


T hat iacB value is often deceptive is 
perfectly true at least in tlie case of jaggery 
or guf. Sugar Iras been able to beat jaggery 
out of the field not only because the modem 
niex-haiiized trade was at its hack but also 
because we believe in the ‘ colour bar ’ even 
in our edibles. In the beginning of sugar 
luaniifacture our country people w^ere very 
sceptic about its use, they only did not know 
that later science will prove that they were 
right. Sugar is cent per cent sucrose-^ — the 
sweet carbohydrate — a concenti'ated fuel. It 
supidies (udy calories. Dr Wihler of the Council 
of Foods and Nutritioip U.S.A., years ago 
stated that sugar was not among the reconi- 
inouded foods, for sugar suiJjdies jiotliing but 
calories and wiiat is wmrsc is that to liberate 
these calories sugar saps the vitamius jU’ovided 
by oilier foods. 

But g'lir is something different. It is sugar- 
cane juice minus much of its water. It retains 
all the mineral salts and other nutrients present 


in the juice. 

Sugar 

gur 

Buci'ose. 

99*7 

59*71 

Glucose 

Nil 

21*28 

Minerals 

0*02 

3*36 

Moisture 

004 

8*86 


Dr Kali Das Mitra of Patna states that 
' Because of its mineral content however small, 
gar is a superior article, of diet as compared to 
sugar h The present day student of nutrition 
lays great stress on the presence of * trace 
elements ’ in the diet. One analysis of tjur 
furnished by the Director, Nutrition Research, 
Coonoor (S.I.), gives the followdng quantities of 
the four minerals wliich play an important role 
in the metabolic processes more especially 
calcium which is presumably present in an 


organic forin 

Minerals Mg. per 100 gm. 

of gur 

Calcium ... ... 75 mg. 

Phosphorus ... ... 38 mg. 

Iron ••• ••• 11 

Copper ... ... 56 mg. 

Thus the dark colour which degradt^s gm 
is due to much what is good in it. The niis- 
understanding that it is due to impuritieB is 
■wrong. This eoioiir i.s mostly due to these 
lien J C l giving nutnenbs like mineral salts, etc. 

You will find nearly that one-fifth of the total 
sugar ill gnr is in the funn of glucose or lTUctG.se, 
It w’ill thus be se(ui that injestion of gur poBHesses 
the advantage over that of sugar in that its 
glucose content sav<^s the organ concerned 
the exertion recp-iired to inje.st the corros- 
ponding amount of sucrose injested. 

Dialietes has increased tremendously in 
recent years and a part at any rate of this 
increase may be ascribeil to the use of wdiite 
sugar to the exclusion of gur. White sugar is 
also one of the causes of dental decay. 

Experiments reports from Hawaii in 1933 
shoiv that cane molasses is a good source of 
vitamin B| and B 2 and these must be also 
present in gur. Similar is the experience of 
Czechoslovakia and Japan. 

All this evidence and the accumulated expert 
dice of generations of the village people proves 
it beyond doubt that whereas the use of mill- 
sugar leads to exhaustion, dental decay and 
diseases like diabetes and anaemia, the brown 
jaggery of gur gives man the gifts of Iiealth- 
vitainins A, Bi, B 25 ^^tul minerals like calcium, 
iron and phosphorus and nutrients like carotenes, 
glucose, fructose, proteins and bits, small 
tliough they may be.— Reproduced from Gram 
Uilog FatrikUi Ward ha, July 1949. 
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RURAL PROBLEMS IN MADRAS There is so much in this monogTapli that a 

(MONOGRAPH). , complete review will occupy a la, rgo space. 

The following therefore refers to the more 

By S. y. Keishwaswamy (Printed by n ota We featairos taloBn at random. 
Superintendent, Ooverninent Press, Madras, Out of a total population of over 49 in illioiis 
4tli edition, 1947 : Rs. 5). in Madras, 41 millions live in yillages (p. 13). 

The proportion of rural population to total 

T ins is a voliiine coyeiing 545 pages with population is 84 per cent. There are 35,430 

13 oha|)ters, besides e one! u si on, 33 appen- villages in the province. Fifty years ago the 

dices and synopsis. There are 32 charts, total urlian population was 3-| millions ; to- 

diagrarns and photographs devoted to diverse day it is nearer 8 millions. The old aggrega- 

yet vital subjects. All problems connected tions of village life have changed from being 

with agriculture and aniinai husbandry and a unit of economics and civilization to a xiiiit 

general rural economy liave Ixeen dealt with in of agricultural production only. Time was 

this highly fa>scinating and useful nionograph. (p. 15) when the culture of the country was 

Following the Conference on Rural Life in developed in the village and received its reward 

Europe under the auspices of the League of in the courts of kings. The time is now when 

Nations the preparation of a monograph for the results of studies made in urban suxu*ouii- 

Madras was undertaken by Sir S. Y. Rama- dings have to be carried to the village for the 
muity, K.G.l.E., I.C.S., who has given an benefit of the cultivator. The reviewer is in 
illuiiiinating introduction to the book. complete agreement witli the author ; ho 

Although the work was initiated by Sir strongly feels that however w^e may desire it 
S. V. Rainamurty the ^ work has been done by will be impossible to retimi to or revive the 
Mr. Krishnaswami ’ who deserves to be com old oidea’ of village economy or what was once 
gratulated. The hook bristles witli a mass of village sufficiency y 

useful information and from the agricultural The incedence of malaria as a cause sickness, 
standpoint a very welcome feature is an appre- death and economic loss is so heavy as to 
elation of the technical aspect and iinportanceA nearly oveit^op the combined eifects of all 
of science to agriculture. The rendewer has e|udernics like cholera, plague and snm]l-])ox. 
come across men eveti in the Agricultural ; Yet Madras is not certainly as malarious as 
De]mrtrnent with pessimistic views, and some- some parts of Eastern ImiLa. 
times specialist in one line deprecating the work Inffint mortality per thousand is 172 as 
or utility of that of another. The. attitude of compared to 172 for iiiidivided India and is 

men on the propaganda side towards research more than three times that of the United 

has not been and is not always what it should Kingdom. Enquiry in the districts of Madras 

be. It is, therefore, a highly gratifying matter Madura, Coimbatore and Triohinopbly showed 

that the author, an I.C.S. officer, has put his that in groups with incomes under Rs. 25 

finger on the right spot and has so admirably the mortality rate Avas 120, under Rs. 50, 

tried to impress tlie value of scientific aid to 102, and over Rs.. 50, 84. It is not however 

agriculture. His remarks, viz. tliat A>bysical clear how the average (given in p. 21 and 

and chemical properties of soil play a dominant cited above) should exceed the maximum* 
part’ (p, 113), and the need for a scientific Possibly this is a typographical error, 

study of vsoils in relation to crop ‘pi'o<i«-Ction Out of every 1,000 persons 445 have no 
cannot be over emphasized’ (p. 114) are ins- wmrk. Gut of the remaining 555, 270 are 

tances ^ of a broader outlook of whicli dependent on agriculture, 77 on industry, 

India is badly in need. Mr. Krishnas'wamy trade and transport, 11 on public adminis- 

rightly emphasizes that ' what is required tratioii and 197 on miscellaneous occupations, 

is not a mere soil ^ study but a study in In 1921, 71 per cent of the population was 
relation to crop, region by region’ (p.'i26). dependent on agriculture, in 1931 it is shown 
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to be 50 per cent; this variation is liowever 
too wide and is due to a different system of 
classification, 

Witliin. agriculture out of every 1,000 
persons engaged 429 are agricultural labourers, 
390 are Giiltivating owners, 120 cultivating 
tenants, 34 non-cnltivating o%yners and 16 
n on-cultivating tenants. The evil of ab sentee 
landlordism is not as prevalent as one would 
suppose. This evil persists in tlie ricb deltaic 
areas. ■ ' ■ ' ' 

There is an improvement in the employment 
afforded by minor indii stries connected with 
repairiiiig of motor vehicles, construction and 
repair of roads and bridges. 

By far the best cultivators are the ISTayudus 
and Gowiiders. The scheduled castes, forming 
eight millions, are the agriculturar labourers 
and are in larger numbeTS in South Arcot, 
Tail] ore and Godavari districts. The Muslims 
as a whole have not impressed them- 
selves in rural avocation except in Malabar. 
The Christians are relatively in large numbers 
in Tiniievelly and Guntur. Several missionary 
organizations have taken keen interest in rural 
reconstruction of which the Y.M.O.A. Enral 
Keconstnictioii Centre at Eamnathpuram has 
been said to be a standing illustration. 

•The coastal districts of Yizagapatam, Goda- 
viiri, Tinnevelly, Malabar, Tanjore, Kistna 
and Madura offer avenues of emigration to 
Ceylon, Malay, Fiji, Trinidad and Jamaica, 
British Guiana, South Africa and Mauritius 
and emigration is quite appreciable. For 
instance, in Fiji out of a total of 83,289 Indian 
population, Madras accounted for 23,500 in 1934 
coming next to the United Provinces with 50,500. 

In Madras the different forms of land tenure 
system are the Zamindari tenure, the Byotwari 
tenure, tlie Inams, the Malabar Land Tenures 
and the Mali Tenure of South Kanara, Tlie 
Monograph states that after the Permanent 
Settlement the worst sufferer, however, was tlie 
ryot’ (p, 38). Taking tlie holdings on all 
systems the area of cultivated land per cultiva- 
tor is 5‘99 acres and the average size of holding 
is 4*5 acres* In consequence of the laws of 
inheritance and pressure of population frag- 
mentation of holding has been accentuated. 

In matters of irrigation the Province has 
facilities to irrigate between 11 and 12 million 
’acres with 30 canal projects, 22 reservoir 
projects, 33,086 tanks and 728,092 wells. One 
of the important irrigation works is the Grand 
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Anient on the Cauvery at the head of the delta. 
This is the oldest work in the delta built many 
centuries ago by the Chola kings and is an 
amazing tribute of wisdom and skill of the 
ancient engineers. The development of well 
iiTigation has been largely due to the exemp- 
tion of additional taxation on private improve- 
ments. The- author has discussed the imgation 
policy of Government and has rightly remarked 
that in a country where so much is dependent 
on the monsoon and where the monsoon is noto- 
riously capricious, reorientation, of the policy 
is needed more to affect the people beneffcially 
than to yield larger revenue returns. 

South Kanara and Malabar on the West 
Coast and Godavari, Kistna and Tanjore on 
the East Coast may be considered to be immune 
from famine, though in Malabar the pressure of 
population is reacting adversely. 

Attention has already been drawn to the 
importance attached by the author to the 
technical side of and scientific aid to agriculture. 
With regard, to phospate Madras is fortunate in 
-having a two-million ton deposit of mineral 
rock phosphate in the Trichhiopoly district, 
Stress has been rightly given on nitrogen 
deficiency which is a problem. The author 
gives an, estimate of the deficit in Madras which 
is to the tune of 605,000 tons of nitrogen, 
210,000 tons of phosphoric acid and 641,000 
tons of potash (p. 121). 

The country plough continues to be the 
main implement of cultivation. Out of 
3,878,868 ploughs, 52,184 or a little over 1 
per cent are iron ploughs. A number of useful 
implements have been devised such as the 
bund-former, termeric polisher, etc. 

The author has struck the right note in 
emphasizing that the ‘ major problem at the 
moment is not so miioli deficiency in acreage as 
deficiency in yield h We very often lose 
sight of the fact that in India the yield per 
unit area is very low. During the last 20 
years the New York State acreage devoted 
to potato has been cut to half, yet the total 
tonnage produced has been doubled, in other 
words the yield per unit area has been quadru- 
pled. In. Britain the yield in 1943-44 as com- 
pared to 1934-38 was raised by 109 per cent in 
the case of wheat, 115 per cent in the case of 
barley, and 102 per cent in the case of potato. 
The yields of other crops were also raised 
considerably. In India we have very few 
instances of similar achievements* 
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The author is of opinion that most of the 
ryots are illiterate and leaflets are of no tise to 
them. It is necessary therefore to go actually 
to the ryor and show him, and not wait for him 
to come and he told. This may be by exhibi- 
tions on all iraporta,nt occasions and festivals. 

The major deficits for providing a balaaiced 
diet are in pulses, vegetables, fruits, milk, fats 
and oils and meat and fish. The deficit in 
pulses requires to be made up by increasing 
production sixfold. ^ . 

Ma,dras is fortunate in having some fine 
breeds of cattle but unfortunately encroach- 
ment on grazing and fodder areas for food and 
commercial crops is leading to their deteriora- 
tion. As in other parts of India the number of 
cattle per 100 acres of net sown area is very 
high, being 69 as compared to 67, 38 and 25 
respectively for India (undivided), Holland 
and Egypt. The Madras cultivator is more 
fertilizer minded and has a better cattle 
conscience. The supplementary feeding 
with a mineral mixture is now an accepted 
practice among advanced agriculturists. 

The author points out that in the rural 
econoiiiv of the province no other improvement 
can bring about so good results in bettering 
the status of the farmer as the development of 
the livestock industry. 

After dealing -with agriculture and livestock 
the author has directed his attention to rural 
industries wliich he divides into (1) wholetime 
occupation, (2) those subsifliary to agriculture 
and (3) cottage industries. The handloom 
industry occupies the premier place having 
the largest imniber of looms as compared to 
all other provinceB except Assam. The develop- 
ment of power textile is a definite trend, The 
handloom weavers of the province consume 
about 25 per cent of the dyes consumed in tlie 
undivided India. Hosiery, lace and embroi- 
dery, sericulture, erioulture, woollen industry, 
fibres from coconut, hemp, palmyra and aloe, 
hand-made paper making, metal industry, 
wood -work, boat-building, cane and rattan 
work, basket-making, leaf-platter making, stone 
carving, saap.stone ware making, slate making 
(also slate pencil), glass bangle industry, 
ceramic industry, pottery, cigar manufacture, 
beedi maimfacture, leather industry, doUvS and 
toys making, ivory work, match industry, 
button industry, bee keeping, sheep breeding, 
etc. provide numerous avenues of occupation 
to the hard working population of the province. 


Important suggestions and comments have 
been given by the author regarding these rural 
industries. These apply to Madras as else- 
where and indicate possibilities whereby whole- 
sale dependence on land can be iTiinimized. 

In the chapter on The financing of Agri- 
culture and the Development of Cooperation ^ 
the author states amongst others that there are 
35,837 villages whereas there are only 10,792 
societies so that the remaining 25,045 villages 
(i.e. 70 per cent) require cooperative societies 
to he organized. He also presents data (p. 360) 
showing that a suhstantial portion (about 63 per 
cent) of rural debt is unproductive ; this is a 
matter of anxiety. Madras has to its credit 
other forms of societies, such as Agricultural 
Improvement Societies, Land Reclamation 
Societies, etc. 

According to the census of 1931, 16 per cent 
of the males and 2|- per cent of the females 
were literate. In 1941 the literacy per 1,000 
population was recorded at 130, and the same 
per 1,000 females was 63. Twenty- five years 
ago only 1*8 per cent of the female population 
attended school as against 4’ 6 per cent in 1942. 
The paucity is due to the general feeling tliat 
^marriage and motherhood is the chief, if not 
the only career for women .and that the educa- 
tion of girls should he limited to this ohjectiveh 
In 1932 there were 770 public libraries, the 
number increased to l’,340 in 1944. The number 
of books and journals totalled 891,389 and 
d'ver 2:| million persons made use of them as 
against 1|: millions in 1932. 

The living room in the houses is quite in- 
adequate and contrary to popular impression 
actual congestion in some of the villages is 
greater thair in the towns specially in the deltaic 
tracts. Both in towns and villages the posi- 
tion is lamentable in regard to the quality of 
houses and the area of habitable 'space. The 
author stresses that the first essential for rural 
housing i.s to undertake a comprehensive survey. 

Before conclusion it may be said that that the 
book is replete with a mass of useful informa- 
tion and will serve as a guide to other pro- 
vinces to undertake similar work. The aim of 
the book is to afford a background to those who 
desire to improve the economy of rural life 
We have men with vision hut wdthout facts. 
Similarly there are men possessed with fact 
but without vision. A blending of both is the, 
first essential for success in rural improve- 
ment I (I.O.) 
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STARTING AND MANAGING A FARM Relecting and managing them. The interesting 

features of the book is that there is a sniilmary 
By C. M. Hampsoist (Poblished by McGraw- at the end of each chapter, giving briefly the 

IJiil Book Company Inc., New York, pp. 244, various points discussed. The material given 

I 2.60). in the book based on 35,000 farm records from 

SI States is applicable to all common types 

T he book is divided into three 2>‘-iPts. of farming in all parts of the United States. 

Part T is divided into five chapters and It desciibes what kind and size of farm to 

deals with what one can eK]::>ect from have, where and •when to start and how to 

farming. Part II, divided into five chapters, manage it to get the greatest retuiii. Though 

deals with, part-time farming with suggestions the dafa given in the book relate to farming in 

as to Innv to select and manage such a farm, the U.S. A. the general principles discussed will 

Part in has been divided into eight chapters apply equally to fanning under lndiaii condi- 

ami deals with a large conmiercial farm. This tions. It is, therefore, commended both to 

is the most important part and deals with tlie the students in Agriculture and the piactical 

various kinds of large iann and methods of fiirmers. (K.S.) 


COVER ILLUSTRATION 
Pre-inonsoon 

cultivation in Bombay Province 
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C AN tlie world produce euough food to 
feed its maximum potential population ? 
This question of prime importance to 
niany countries is discussed in a pamplilet 
entitled Food And The Feo'ple^ published the 
Bureau of Current Affairs, 

Br Aldous Huxley says that the only alter- 
native to worldwide starvation is reduction of 
numbers almost everywhere. Sir John Bussell, 
President of the British Association and one of 
the world' s g’roatesfc authorities on agriculture, 
disagrees. Both viewpoints are set out in the 
pamphlet. 

Says Dr Huxley : If we are to avoid starva- 
tion there must be a ‘ world population policy ^ 
based on birth control". Meanwhile he calls 
for the resources of ajqdied science to be' 
mobilised for the relief of the world's liunger. 

Bir John Russell agrees with the latter 
proposition but maintains that the world can 
keep pace in food production with any foresee- 
able increase in populatiou. 

Of all the fooci problems, he points out, 
those of India and Pakistan are probably the 
most difficult ; yet there still remains nn- 
euliivuted land in the sub-continent equal 
to two-thirds of the area now being 
fanned. 

Moreover, increasing the output per man 
and per acre may well prove to be the real 
answer to tlie world's food problems and there 
is much work being done aiong these lines in 
India and Pakistan. 


It is esthnated, he coiitinues, that 00 per 
cent of food is cpnsumed on or near tlio land of 
its production and only some 10 per cent goes 
OB the world market. 

Should further acreage be required, liowevei', 
Sir John calls attention to the fact that only 
some 10 per cent at the most of the world's 
land area is yet used for food production. 
There yet remain enormous areas, which, with 
irrigation, the use of insecticides and modern 
equipment, could be brought under the plough. 

Britain, he considers, sets an excellent 
example of land utilization, the yield per acre 
and output per man there being already among 
the highest in Europe and three or four times 
greater than in the U.S.S.R. Britain's average 
yield of potatoes is about seven tons per acre, 
but a good farmer can easily get ten ; the 
average milk yield in Britain is 600 gallons, but 
good dairy faiming produces upwards of 1,000; 
wheat averages 19 cwt. per acre against 9*2 cwt. 
in Canada and the U.S.A. and 5‘6 cwt. in 
Russia. 

Another way of augmenting food vsupplies is 
by increasing tlie w^'ar on pests. The E.A.O. 
has estimated that mites, pests and rodents 
destroy 65 million tons of grain per year. 

The conclusion seems to be that with proper 
management, more scientific application and 
better plaiiiiiiig, the world need never starve 
provided that Governments work together and 
food production is given the priority it deserves. 
{BIS.) 
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rriHE .tbilowmg .stiident^^^ depiited by exainiiiation of the Applicatioiial Course iu 
I different Departments of Pro Yjiicial /State AgTicultural Statistics condiictecl fey tiio Indian 

Go v'erjimeiitsfMinistaias of Central Ck)veni^ Council of Agricmltural Ke,searGli in May, 

meiitf, IiistituteSs etc. have passed the final 1919* 

Dmsion . 


1. G. D. Oliakmbarty Department of Agriculture, Forests and Fisheifes/West 

Bengal First 

2. P. R. Yeri Agriculture and Rural Development Depai1;ment,, Bombay First 

3. B. Devarajan Government of Cochin Phrst 

4. Gurdial Singh Hoidicailtiire Departaneait, Patiala and East Punjab State^^ 

, / ' ^ ■/ ' _ yJnion' y Second. 

5* K. N* Yali Veterinary Department, East Punjab Second 

6. A. G. Kavitkar Indian Agricultural Research Institute, New Dellii Second 

7. J* G. Victor Aninial Husbandry Department, Madras Second 

8. M* L. Shukla Department of Agriculture, United Provinces Second 

9. J. S. Srivastava Animal Husbandry Department, United Provinces Second 

10* M. Ganganidriah The Govermnent of Mysore Phird 

11. K- B, Sinha Departme.nt of Agriculture, Bihar Third 

12. R. N. Chaturvedi P.W.D. (lr,rigation Branch), United Provino<is Ihird 


‘-(LC.A.li.) 

DIPLOMA COURSE IN FRUIT AND VEGETABLE 


T he following stiidenfcs have passed the (492) ; Balkrishau Sethi (183) ; Dhara Singh 
Einal Examination of the Diploma Ccnirse Ejina (-173). 
in Fruit and Vegetable Preservation of the 
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Sowing the rice seed. ‘ Ura '■ 
cultivator of Ranchi, Bihar 
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COMBATING THE FOOD SHORTAGE^ 


No. 10 


T HAVE troubled you all, Hon’ble Ministers 
from Prnvinnp.s a.nrl Bta,tes and vour officials 


Errata for the August 1949 issue 

of 

Indian Farming 

FRUITS FOR .THE MILLIONS 

Column Line frum top For 

Paradisiace 

■ . -2 ■ 21. ■ yield 

2 39 (Table) Insert lieadings- 

2 45 (four stars) 

1 37 ■ . doss ' '■ 


also spending 

away a large ainount on shipping freight on 
foreign grains. The Government of India 
therefore decided in March last to stop the 
import of foodgrains and increase the produc- 
tion of food within the country and reach a 
target by 1951 which would enable us to feed 
the Nation at the present nutritional level 
without imports. To achieve this object both 
the deficit as well as the surplus provinces have 


* Speech delivered by Hon’ble Shri Jairamdas 
Baulatram, Minister for Food and Agriculture at tlie 
Food Ministers* Conference held on 1 August 1940. 


to play a big part. Surplus provinces lil^e the... 
Central Provinces, Orissa, Assam and some of 
potentialities for in- 
ion. On that increase 
the deficit provinces, 
ilso have to put forth 
sential that in a matter 
plan ahead. We have 
hart of annual targets 
lit for ail the units of 
lat procurement in the 
s been underestimated, 
hey will procure more 
[ in that chart, 
broadcast has given a 
Mead notion drive and the 

which is being set up 
Parcdisiaca ovinces of Food Produc- 

ith special jiowers is 
dth the task of imple- 
“Mango Banana ncy programme. Each 

(three stars) b a 15 per cent increase. 

ren beyond that figure, 
e have prepared is in 
ocunient. The targets 
r your discussion and 
d from season to season 
3 regarded as minimum 
pending any further 
alterations. As I have said in some cases 
there may be a greater increase than has been 
proposed. It is also possible that in some 
cases there may have to be a reduction but one 
decision is definite and certain and that is that 
unless there is an unforeseen adverse develop- 
ment in a particular area, provinces and States 
must plan for substantial increase in local 
production and procurement. I hope many 
units will be self-supporting by 1951 and that 
the surplus regions will produce enough to 
supply the needs of such units as still remain 
deficit. In the vital campaign of food produc- 
tion and food procurement, the surplus and 
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deficit proTinces will not, I hope, pull in oppo- and the imported grain for the next two years 

site directions but will share the same attitude will probably be available at much reduced 

in regard to the national campaign for self- prices. This cannot but influence our internal 

dependence. The economic interests of deficit price of foodgrains. On the other hand, there is 

and surplus provinces are in more than one a demand for stabilization of agricultural prices 
way interconnected and inter-dependent and at a reasonable level and for correlating the 
joint effort in the conimon national cause is price to the coat of production and cost of 
absolutely essential. living of the agricultural producer. There 

The other event since we met last to \Yhich I must however be a proper balancing of all 
have made a reference was the re-imposition of relevant economic factors before reaching a 
control. This was" intended to fight infiation. final decision and that decision must be guided 
JFood is an important item in the cost of living, by the overriding consideration of placing our 
The cost of living of industrial labour and the national economy on a sound and solid basis, 
urban middle class is an important matter for We have one other ih|portant item on the 
any country. It is therefore necessary to see agenda relating to the methods of procurement 
how far we have succeeded in reducing the and rationing adopted in different provinces, 
cost of food for this sector of the Nation’s I would venture to suggest that greater amifor- 
popnlation. It is true that the prices of food- mity than now exists may be secured in our 
giains have not reached the level of December systems of procurement and rationing. The 
194-7, but the prices of wheat, rice and hajra experience of those provinces and States where 
have fallen below the pre-control level as you procurement has been satis&ctory is available 
will notice from the papers we have circulated, to others and by a free exchange of views, we 
The price oi jowar has, however, shown a may try to reach a decision in regard to methods 
reverse tendency. This is dile to great shortage of procurement which may yield good results 
in production of jowccr in the Central Provinces all round. 

and the United Provinces on. account of un- There are also certain proposals before the 
favourable weather conditions. Conference with regard to the extent of ration- 

The rationed population has greatly increased ing to be aimed at. It has been suggested that 
since the re-imposition of control. It stood at if Govermnent undertakes responsibility for a 
133 million about a month ago. This portion of smaller sector of the population but supplies 
the population is thus having the advantage of it with a larger ration, it might lead to better 
controlled price. Of this iiearly 47*7 millions, i.e. .controlled prices and provide for more efiec- 
nearly five crorCvS constitute the urban rationed tive enforcement of food laws. I feel the 
population. Thus practically all industrial question of uniformity of procurement and 
labour and the urban middle class are' covered change in the rationing arrangements important 
by controlled ration and are getting foodgrains at • enough for a Committee being appointed to 
materially reduced price than before re-control, make recommendations. 

Ill the East Punjab, Bombay and Madras, the There are other items on the agenda to 
cost of rice for the rationed urban population which I may briefly refer. More than one 
has been reduced by nearly 50 per cent, though country has made up its food defleit by intro- 
it is still very high as compared with .pre-war ducing the subsidiary foods in the national 
conditions. In other provinces the percentage diet and since from "the yield and nutritional 
of fall is less, but it is still substantial except point of view everything can be said in their 
in the case of the Central Provinces where the favour, it is essential that the Provincial 
price of rice has always been low compared Governments should plan for increased produc- 
with other provinces. In the case of wheat also tion of the subsidiary foods and work out 
t^iere has been a material reduction in the price arrangements by which they can be adequately 
level generally for the urban population. introduced in the diet of the urban population. 

We have not, however, attained our objective The Subsidiary Foods Committee of the Food 
of further reducing level of prices for foodgrains. Ministry has prepared a big programme in 
We will be fixing the hharif price in October which the cooperation of the Provincial Govern- 
1949 and the mhi grain prices about April ments is invited. 

next^ year. There is likelihood of a pro- As you all know, our Prime Minister in his 
gressive fall in the world price of foodgrains, broadcast on food about a month ago 
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empiiasized the importance of rednciiig the of quality of foodgrains issued from the ration 

oonsioiiption of rice with a view to reduce the shops. There have been widespread complaints 

heavy imports of rice from abroad for wdiich that bad quality of grain is being served to the 

w^e have to pay much higher rates than for people. It is essential to keep d continuous 

wheat. There will be substantial saving if check on the quality of imported foodgrains 

the use of wheat is popularized in place of rice, from the time of unloading of the steamers till 

We would like to have your advice as to how it is issued from the ration shops, to the con- 

this can be best achieved and also how such siimer. We propose with your cooperation to 

difficulties as some of you may apprehend can take up this matter systematically and 

best be overcome. There is also the question revise and extend the existing arrangements for 

of use of unpolished rice. I know that the maintaining the quality of the foodgrains. 

distribution of this rice has led to a certain There is also the last item on the agenda 
ineasiire of unpopularity ofthe ratiouingsystem. relating to the need for greater publicity in 

We, are considering measures for avoiding regard to food matters. All onr programmes of 

polished rice and giving to the people under- self-sufficiency, better procurement and more 

polished rice. This change requires the working satisfactory distribution need special and 

out of technical details wdth regard to the adequate publicity. I would suggest that all 

milling operations, and it is proposed to secure the last five items on our agenda, i.e. those 

full information as to the methods of milling relating to ban on polished rice, reduction of 

ill each province and State and determine in rice consumption, austerity measures, control 

what manner they can be adjusted to secure of quality of grains* and publicity might be 

the results w^e have in view. If the programme referred to a Committee of officials to give us 

of self-sufficiency is to succeed, we must adopt their report as to what steps can be taken in 

all methods to save as much food as possible, regard to these. 

The tightening of the austerity measures must In the end, I may express the hope that at 
be fully considered and all waste avoided, this Conference w^e will be as informal in our 

So also it is necessary to go more thoroughly discussions as possible and 'will dispose of our 

than has been done hitherto into the question whole agenda satisfactorily. 


• ARAB STUDS TO IMPROVE AUSTRALIAN FARM HORSES 

T he New South Wales Department of Agriculture hopes to improve tlie 
standard of stock horses and of show horse types by the establisliment of 
two Arab thoroughbred studs, one at the Wagga Agricultural College, and 
the second at the Yanco experimental farm. 

A complete stud of Arab mares, one of the most outstanding in Australia, 
has been bought and is being moved to Wagga. The stallion for this stud is 
said to be one of the best Arabs exported from Britain. Location of the stud 
at the Wagga Agricultural College will enable students there to study the 
breeding of Arab strains at iirst hmid,-- Australian Aqrimltuml Newsletter, 
No. AGN/ 262 . 
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Original Articles 

THE CONTROL OF GRASSHOPPER PESTS OF 

CEREAL CROPS 

By HEM SINGH PRUTHI 


A MO 

irre; 


MONCt tlie pesfcs of paddy, millets^ etc. Life-history of the grasshoppers in general 
L\ Grasshoppers are very important. At , ' , 

“ irrej^ular intervals serious outbreaks of ^ grasshoppers have some common 

these pests occur over large areas and the features in their lifedustones. . The eggs are 
losses are indeed very high ; for example, in in the soil m clusters or pods, some time 

1947 the whole of the rice area in Belgaum before the setting m of the winter season, 
district of Bombay Province was infested with "bey he there till after the break of the monsoon 
the Eice-grasshopper and the yield in some the following year. When the soil 

parts fell below five per cent. Even during the becomes sufficiently moist, development in- 
years which are not marked by outbreaks, side the eggs proceeds quickly and in 10 to 15 
the losses due to them arc sufficient to class days time, the tiny hoppers emerge from the 
them as major pests, Grasslio])per8 are impor- wriggle out to the surface of the soil 

taut all over the world During the ten-year S<>on feeding becomes their main prc--occnpa- 
period of 1936-46, the damage to crop>s by grass- they grow, they cast off their outer 

hoppers in the U.S.A. is estimated at /about skin, which they do six to eight times, till in seven 
Bs, 250 crores. In Australia the clanfage is in weeks they become full-grown. Sonic 

about the same proportion. The damage is much more time passes before they become sexually 
mere in India because ourAAgrimiltur^ and mature and then, after mating, the females 
Protection Organizatipils ap as begin to. lay eggs. Each female may lay egg 

eveloped as in those hoiiiitfies. ¥ , ^ clusters two to four times in her life-time and 

r grasshoppers wliich greatly the each cluster may consist of 30 to 1 5 elongate 

crops ill India are: (i) Eice-^iPiopxier, eggs. Ail these species of grasshoppers have 
7mika and (iii) the Deccai£ Wingless- generation m the year. The winter 

LOpper. Yexy often, associa'fed with the ^^^d the pre-mo,iU'50on parts of the following 
grasshopper is the allied species H. 7®^^ passed in the egg-stage as described 
om ^3 Bah Of these, the Rice-grasshopper above and practically there are no hoppers 
nmon in the more moist areas and infests at that time of the year, 
y paddy and sometimes sugarcane. On the Grasshoppers start feeding wSoon after tlie 
hand, Pkadhc and the Deccan Wingless- emergence from eggs and continue doing so till 
loppers are confined to the drier areas their death. They start feeding on young leaves 
levastate raiu-fed crops like maize, joiw, paddy, maize, ^owr, etc. reducing them to 
and small millets. skeleton and then they attack the young ears 

and cobs and thus damage the crops, A more 
detailed account of the various grasshoppers is 
■ly/-::': I- "'V '-I''/''- y'- " given below.l,". 


Plant Protection Organizatfehs^ are y«^fot as 
well-developed as in those noiiiitrieSj.^^ 

Th.e grasshoppers wliich greatly f^be 

cereal crops in India are : (i) Eice-^|OTiopper, 
(ii) PlmdM and (iii) the Deccaii Wingless- 
grasshopper. Very often, associa^d with the 
Bice-grasshopper is the allied species H. 
oryzivoruSi Bah Of these, the Bice-grasshopper 
is common in the more moist areas and infests 
mainly paddy and sometimes sugarcane. On the 
other hand, Pkadhc and the Deccan Wingless- 
grasshoppers are confined to the drier areas 
and devastate raiu-fed crops like maize, joiw, 
bajra and small millets. 


HEM SINGH PBUTHI, m.sc., pIx.p. & sc. n, 
(Cantab.), S'.b.a.s.b., p.x.i., m Plant Protection 
Adviser to the Government of India and Head 
of the Bircotorate of Plant Protection Quarantine 
and Storage, Ministry of Agriculture. 


The Rice^-grasshopper 

The Eiee-grasshopper {Hieroglyphus bcmimi) 
is a serious pest of paddy in many parts of 
India, especially in Madras, Mysore, Bombay, 
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Fig. 8. Hopper-rfirst stage 


Fig. 9. Hopper — middle stage 
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the United Provinces, the Geatrai Provinces 
and Orissa. Although paddy is its favourite 
food crop, it is ' known to attack sugarcane, 
maize, jowar and bajra also. 

It is greenish in colour and is just over two 
inches long (Fig. 7). The inale is smaller than 
the female. The egg clusters or i^ods (Fig. 2) 
are laid mostly along the field bunds. They 
are very tougli and firm and are admirably 
suited for the long period of hard conditions 
through which the eggs remain viable till the 
following monsoon. The egg is yellowish in 
colour, slightly curved and about 5 mm. 
long (Fig. 1). 

There is considerable variation in the time of 
hatching, depending on rain.s in diftereiit 
provinces. The earliest hatching is about the 
middle of June and the latest in first week of 
August. On emergence, the grasshopper is 
almost white in colour, which however, 
gradrxally changes into dark yellowish brown 
(Fig. 1). To reach the adult (winged) stage, 
the Eice-grasshopper, . has to pass through six 
or seven stages (Figs. 4, 5, 6) of vaiious dura- 
tions, the hoppers becoming adult and acquir- 
ing win^ in two to three months. 

By the beginning of October a fair number 
becomes adult and in November practically no 
hoppers are to be found. The adults are fully 
winged (Fig. 7) but they are poor fliers. Conse- 
quently the eggs are generally laid in the bunds 
of the area in which they had been feeding 
during the summer and monsoon season. 

Fhadka Mieroglyphus nigmrepletus 

Unlike the Eice-grasshopper, Fhadka pros- 
pers in drier areas and occurs in Bombay and 
Madras Provinces, the Central Provinces, Bihar, 
the United Provinces, Ajmer-Merwara and the 
adjoining States. It lives on grasses in general 
and is a pest of maize, joimr and bajra in 
particular. Ifc has gained notoriety as a pest 
only ill recent years, having been observed as 
such in Nellore (Madras) in 1937, in Sind 
(near Karachi) in 1940 and since 1946 it has 
come into prominence and progressively been 
causing extensive damage to the hlmif crops 
in Ajmer-Merwara and lately in Udaipur, 
Kisliaiigarh and J odhpur Divisions of 
Eajasthan. 

in its early stages Fhadka feeds on the 
grasses growing on the field bunds, etc. Later, 
when the crop comes up, it moves to crops in 
the fields. When the crop is still young the 
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hoppers feed vigorously on the leaves but as 
the eai’wS are developed they prefer, the tender 
juicy grains in them. They also get into and 
live in the leaf whorls. There their faecal 
matter accumulates, rots and creates a condi- 
tion congenial for fungal growth. The qjiant 
becomes distasteful to the cattle and is lost to 
cultivators even as fodder. 

As in the case of the Eice-grasshopper, 
Fhadka pWQS the winter and pre-inonsoon 
period in the egg stage. As a rule, the field 
proper is avoided for egg-laying and the female 
lays eggs on the sides of the bunds and other 
patches of raised ground (Fig. 11) such as 
exist around the bushes and the trees. The 
egg pods are more tough than tlujse of the 
Eice-grasshopper. > . 

After a good shower of rain in the month of 
July, the emergence of hoppers (Fig. 8) conti- 
nues for about a month and they begin to 
attain the adult stage early in September. 
Barring a very small percentage, the adults 
are short- winged (Fig. 10). These dwarfed 
wings are only helpful to the insect in long 
jumps rather than actual flight. Tlie pest 
therefore occurs year by year in the same 
locality which affords an opportunity for a 
pre-planned concentrated action such as is 
not possible in the case of the pests which have 
a migratory habit or are active fliers. 

The Deccan Wingless-^gmsshopper 

This grasshopper {Golemaniafhenaroides) differs 
from others in having wings reduced to small 
pads. Like Fhadka it is common in areas having 
low rainfall. It is reported as pest mainly in 
the Deccan upland areas, and is found in 
Bombay Province from Ahmediiagar down to 
Dharwar, in Chittaldroog and Shimoga 
districts in Mysore, in Bellary and Kiirnool 
districts of Madras and in the Western Deccan 
districts of Hyderabad. It feeds mainly on 
jowar^ bajra and other small millets but some- 
times also, damages wheat and the fiowers and 
pods of pulses and other legumes. 

The wingless adult is marked in vivid blue, 
green and red and is 1*5 to 2 inches long, the 
male being markedly smaller than the female. 
The eggs are laid in pods in the autumn at a 
depth of two to three inches in the soil, most 
often among the roots at the base oi jowar and 
bajra plants and of the bushes on the field 
bunds, etc. They remain in the soil till next 
June, when following the fall of first heavy 
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sliower of tlie monsoon they develop and hatch 
into small hoppers. These, after passing 
through five stages of growth (Figs. 12, 13, 14) 
become the adult ‘When they have well-marked 
wing pads or rudiments only (Fig* 15). 

Not infrequently the millet crop is attacked 
and devastated when only the first one or two 
leaves have, appeared. If the infestation is 
heavy even a full-grown crop is completely 
defoliated and one only finds the mere mid-ribs 
of the leaves emerging from the stubbles. 
■When the ear heads appear, the tender grain 
in them is the first to be eaten aw^ay by the pest. 

Control of grasshoppers 

Till recently the chief methods of control of 
various grasshoppers comprised of (a) destruc- 
tion of the eggs by ploughing the egg-laid area 
or scraping of a few inches of . the soil along 
with the egg-pods, (b) poison-baiting of the 
hoppers and the adults, and (c) trapping them 
in hopperdozers or tin >sheets besmeared with 
a sticky SBbstance, such as coal-tar. With 
the discovery of some synthetic ‘insecticides, 
such as benzene hexachloxide, during the last 
war, we have now methods more elf eotive and 
suitable for large scale operation such as we 
need when the- infestation is really extensive. 

Baiting 

Mixing of a poison with a suitable food 
material to serve as a bait for the lioppers or 
dusting a poison over the tender bodies of young 
hoppers for killing them are the two equally 
important methods. It is important to em- 
phasize at once that the use of either of these 
methods is far more effective when the young 
grasshoppers are still concentrated along the 
bunds than after they have grown in size and 
are dispersed over the entire field. Fighting 
grasshoj^pers before they attack or at the time 
when they first invade crop is most essential 
for ensuring the success of the control operations. 
This is particularly true in the case of baiting 
operations which invariably should be restricted 
to the early stages when the pest is on the bunds 
or on the fringes of the crop. The composition 
of the’ bait to be effective against the pest and 
at the same time remaining practically harmless 
to human beings and the cattle is : 

Bran ... 50 seers 

Sodium fluosilioate 1 seer 

Molasses or salt ... 1 seer 

W ater .... ... as required 


As to the preparation of the bait, bran and 
sodium fiuosilicate should be mixed iiitimately 
in the dry state. Molasses *or salt should be 
dissolved in a small qiiantifiy of water and 
mixed in the bran and poison mixture. The 
quantity of water to be added should be just 
enough to make the bait moist but not so wet 
as to form lumps. 

In the case of the Bice-grasshopper and 
PJiadht the use of the bait is possible only 
when the hoppers are yet young and concen- 
trated on the bund or in the grass land. Once : 
they concentrate in the field, bait is of little 
avail. In the case of the Eice-grasshopper the 
condition of the field (water or mud) makes 
baiting inside the field unpractical, and in 
the case of Pkcdka the bfit spread out on the 
field remains untouched because the grass- 
hoppers remain always on the plants themselves. 
However, in the case of Deccan Wingless grass- 
hopper, * since the pest first appears in the fields 
themselves when the crop is almost in the 
germinating stage, baiting is required and is 
practicable both in the field and around on the 
bunds, etc. ^ ^ ^ ^ 

Dusting 

Whereas baiting can only be adopted advan- 
tageously when the hoppers are yet young 
before they concentrate in the field, control 
hy poison dusting is p)racticable throughout 
the season. Of course, it is economical and 
easier to deal with the pest in earlier stages. 

A suitable dust such as chalk charged with 
benzene hexacliloride (BHC) in the form of 
proprietary insecticides such as Gamniexaiie, 
Hexyclan, etc. have been found to be very 
effective. These proprietary preparations differ 
from one another mainly in the composition 
of the carrier or base, the active agent 
or poison being the same. ' Therefore there 
is not much to choose between the two. 
However, the three grasshoppers under consi- 
deration are not affected by the poison equally. 
The Bice-grasshdpper is more susceptible, and 
is easily killed by the dust containing five per 
cent benzene hexachloride. As regards the 
Phadlca and the Deccan grasshopper, this 
strength is effective only in the very early^ 
hopper stages and when the hoppers are bigger 
the strength of BHC has to be increased to 
seven per cent. To be on the safe side, it will be 
useful to use seven per cent benzene hexachlo- 
ride throughout the operation. The amount of 
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dust reqixired per acre depends on tlie state of cattle food after 36 hours of treatment, 

the crop. The more developed and dense is A word regarding cooperation among the 
the crop the larger is the quantity of poison cultivators is necessary. When the breeding 
dust that will be needed. Thus the qiiantity is isolated and the grasshoppers emerge on a 
of the poison dust required varies from 10 to particular field, the individual action on the 
20 lb. per acre. • part of the cultivator concerned may be suih- 

Grasshoppers do not die immediately after cient. But during the period of the outbreak, 
they have been dusted. The poison may the hoppers emerge in such immbers that they 
require. 10 to 18 hours to become fully effective, are likely to move from one farm to another. 
But that the poison is going to be effective can In such cases the village should be a unit and 
be seen even after an hour. It usually makes the individuals should look to the interest of 
grasshoppers sick within that Bhort period and the entire village. The whole area should be 
so they stop feeding after having received a systematically dusted. It is to nobody’s 
fatal share of the dust, advantage to he selfish, for a single treated 

It should be emphasized that, contrary to field in the midst of an infested area is bound 
a widespread impression, the crop is safe as to get infestation again. 



RAILWAY LANDS FOR FOOD CROPS 

I N view of the importance and urgency of the problem of food juodiiction, 
large plots of railway lands at present growing grass, are to be utilized for 
growing food crops. Subject to certain conditions, the Railway authorities 
are reported to be willing to lease these lands to Pnmiicial Govormnents on 
the payment of a lump sum of money. The Central Ministry of Agriculture 
has requested the Railway Board to prepare a list of such railway lands and 
supply it to the Governments of the areas concerned. 

Provincial and State Governments have also been asked to undertake surveys 
of such suitable plots, and negotiate for getting them on lease for a reasonable 
period. The practice in some provinces has been for the railway to auction 
the lands to a few contractors who in turn lease them out to the cultivators 
of the villages through which the railway passes. 
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PLANT INTRODUCTION REPORTER-1 


By B. P. PAL and H. B. SINGH 

T he importance of plant introduction and 
exploration is well known. It is as tke 
result of introduction of new plants from 
one country to another that we now see such 
a wide variety of food, fodder and other econo- 
mic plants in almost every country. It is 
a striking fact that until comparatively recent 
times the. Eastern and the Western Hemi- 
spheres had few cultivated plants in common. 
In agriculturally advanced countries like the 
United States of America, plant introduction 
work is controlled by properly organized 
Bureaux of Plant Introduction and Explora- 
tion and immense beneiits have resulted from 
the work of such Bureaux. Much of the im- 
provement that has taken place in the crop 
varieties grown in the United States of America 
during the past 50 years or so, can probably 
be traced to the valuable contributions made 
by their efficient plant introduction service. 
To cite a few clavssical examples of successful 
plant introduction, mention may be made of 
the introductipn of rubber to the Far East 
from the Amazon region, sugarcane from the 
East to the West Indies, potatoes from South 
America into Europe, cinchona from South 
America into the East Indies, and groundnuts 
from Brazil into Africa and India. 

Plant exploration 

The rapid advances in plant breeding tech- 
niques have resulted in the evolution of 
superior strains of crop plants and differentiation 
of ecotypes suitable for cultivation undeT a 
wide range of climatic conditions. The in- 
troduction of such materials Ixom one country 
to another and tlieir evaluation and utilization 
in. breeding form one of the important methods 
of plant breeding. During the last two 
decades or so plant breeders and geneticists 
have come to realize that greater possibilities 
in breeding could be realized through the 
use of new and useful genes possessed by 
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closely-related wil d relations of cultivated 
plants. Therefore plant exploration forms 
an important function of plant introduction 
organization. The utilization of a wild species 
of SaccJiarum in the evolution of improved 
strains of sugarcane is an outstanding example 
of the utility of wild relations of crop plants. 
Potato breeding has been revolutionized by 
the discovery in South America of disease- 
resistant wild potatoes. 

Plant introduction in India 

In India plant introduction has been on the 
whole mther slow^ and haphazard. The 
Botanical Siirvey of India, the Royal Botanic 
Gardens, Sihpur, the Lloyd Botanic Garden, 
Darjeeling, and other bodies and individuals 
introduced some useful plant material, mostly 
however of non-agricultural importance. With 
the establishment of the Agriculture Depart- 
ments in the eaily years of the twentieth 
century scattered attempts have been made 
hy these departments for the introduction of 
plant material of agricultural importance. 

The desirability of having an organization 
similar to the one in America or the U.S.S.R; 
was stressed, by the Crops and Soils Wing of the 
Board of Agrieiilture and Animal Husbandry in 
India, which met in 1935. The need for such a 
Btrreaufor India was reiterated at the meeting 
of the Board of Agriculture in 1941 when the 
subject New Economic Crops’ was discussed. 
In 1944 at the request of the Indian Council of 
Agricultural Research, the Division of Botany 
of the Indian Agricultural Research Institute 
submitted a small scheme for the establishment 
of a nucleus organization for the introduction 
of new economic plants pending the setting 
up of a full-fledged Bureau. This scheme was 
sanctioned for a period of five years from 
April, 1946. 

Since the start of this small scheme efforts 
to import useful plant material particularly of 
agricultural importance from various countries 
have been continuing and satisfactory progress 
is being made. A limited amount of plant 
exploitation work has also been in progress, 
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small areas witliiii the countiy have been 
surveyed and useful plant material collected, 
studied and maintamed as far as possible. As 
a result of this a collection of useful indigenous 
and exotic material has been built up seeds of 
■ some of which are available in limited quantities 
for trial and use. by workers outside. A list 
of such material is given below. It is proposed 
to publish periodically lists of plant materials 
imported or collected from within the countiy 
indicating those of which seeds can be supplied. 
These lists are expected to be of value to plant 
breeders and others in this country concerned 
with crop plants, medicinal plants, soil- 
conservation plants, etc. 

The introductions listed and in some cases 
briefly described in this report represent varie- 
ties and strains of cereals, pulses, oil-yielding 
plants, iibre-producmg plants, fodder and 
forage grasses and legumes, plants useful for 
soil conservation, vegetables, medicinal plants 
and also wild relatives of cultivated jjlants. 
The list simply records the receipt of seeds of 
possible value and does not attempt to assess 
their usefulness for various purposes or for 
different areas ; such worlc is however in hand 
and notes will be published from time to time 
as data become available. The names of 
species and varieties mentioned are those under 
which the seeds are received. Not ail of tliese 
have been finally checked for their botanical 
identity. The indigenous plants have been 
listed separately in this catalogue. The plants 
of which small quantities of seeds or other 
planting materials are immediately available 
for distribution have been indicated by an 
a,sterisk mark. The double asterisk mark 
indicates tliat the material has been sent to 
provinces for trial. ‘ E.C.’ numbers refer to 
accession numbers for the exotic collection. 

Illustrations of some of the j)Iants grown in 
the ]jlant introduction plots at Delhi have also 
been incorporated. 

Acknotvledgment 

The writers are indebted to Dr J.N. Mukherjee, 
Director of the Institute, for his great interest 
and encouragement in the project and the use- 
ful suggestions he has made from time to time. 

Exotic collections 

Cereah 

Wheat (Tntieum vulgare) (Gramineae) 

E*0. 257-261 : Celebration, Charter, 6abo> 

Sendee, Yalta. From Temora Experimental 

m 


Farm, Sydney, Australia. 

E.C. 313-317 : Plantakof, Nostrano, MC 245, 
56 /96, Huron. Prom Swiss Experiment 
Station for Agriculture, Sweden. 

E.G. 346 : Diadem ; Department of Agriculture, 
Victoria, Australia. 

E.C. 347 : Gabo, Sydney University, Australia. 

E.C. 366-374: ■Warigo,'Hofed, Fedweb, Gabo, 
Eidley, Javelin, Bencubbin, Seewari, Eanee. 
Waite Agricultural Eesearch Institute, Ade- 
laide, South Australia. 

E.C. 375-407 : Eecent rust-resistant selections. 
From Senior Plant Breeder, Kenya. 

E.C. 408-412 : ShinchuBaga, Norin No. 4, Norm 
52, Igachikago, Saidamakomugi 27. 
From Japan, through the Indian Council of 
Agricultural Eesearch. 

E.C. 414-439: Selections from various complex 
crosses for rust resistance. Prom Mr. 
Mcfadden, U.S.A., througli S. Labh Biiigh, 
Director of Agriculture, Jaipur. 

E.C. 464 and 4G5 : N, 150, Hy 423, 15, GCC. 
Senior Agricultiu'al Botanist, Government 
Farm, Acre, Pah‘stiue. 

E.C. 472 : Saunders. Central Experimental 
Iforrn, Ottawa, Canada. 

E.C. 473-477: Charter, Yalta, Celebration, 
Kejidee. Sydney University, Australia. 

E.C. 507-511 : From Taiwan Agricultural 
Eeseareli Institute, Taiwan, Formosa. 

E.C. 574-646 : From Argentina. Through Mr, 
S. Percy Lancaster, Secretary, The Agri- 
Horticulture Society of India, Calcutta. 

C.E. 715 : Cascade. From Canada. 

E.C. 729**"*'* : A drought-resistant variety from 
Kabul. Through the Indian Council of 
Agricultural Research. 

E.C/ 730-735: Mida, Cadet, Thatcher, Pilot, 
Pawnee, Comanche. From United States 
Department of Agriculture, through I>r Taylor 
of the American Embassy, New Del Id. 

E.C. 790-803 and E.C. 835-838 : Eust-resLstant 
wheats from U.S.A. through Mr. Boslii Sen, 
Almora. 

E.C. 843-848: Coronation, Floreana, Trintecindo, 
Florestana, Kenia No. 2, Rio Negro. From 
Institute of Agronomy, Brazil. 

Triticum sjjelta 

E.C. 318 and 319 : Winter and summer varieties 
respectively. From Swiss Experiment Sta- 
tion for Agriculture, Zurich. 

Barley {Eordemn vulgare) 

E.C. 262-270 : Coast, Bolivia, Weider, Chevron, 
Iredell, Wintex, Barbless. From U.S.A. 
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E.a 27S, 284 and 279-284 : Oheyron, Lico, 
BraBdoii, Mars, Peatland, 0.1. 1111, Kindred, 
Olson Mil — 1522. From Colorado and Minne- 
sota Agricailtnral Experiment Stations, U.S.il. 

E.C. 275-278 : High malting barleys from Saska- 
taeliewan, Canada. 

E.C. 294 and 295 : Glacier, Compana. From 
Montana Agricultural Experiment Station, 

■ U.S.A. 

E.C. 345 : Maltworthy. From Agricultural 
College, Roseworthy, South Australia. , 

E.C. 468-471 : From Governinent Farm, Acre, 
Palestine. 

E.C. 512-513 i Tainang Native, Tainang No, 2. 
From Agricultural Research Institute, Taiwan, 
Formosa. 

E.C. 815-834: B.6 (Virginia hooded), B.10, 
B.13, B.17, B.19, E.30, B.31, B.42 

(Manchuria Selection), B.46 (Cape), B.49 
(Kinwar), B.55 (Golden Grain), Princess, 
Gold Thorpe, Tunis, Gatama, Roseworthy 
Oregon, Squarehead, Cape. From Sydney 
University, 

Oat (^i;ena spp.) 

E.C. 514-516; From Taiwan Agricultural 
Research Institute, Formosa. 

E.C, 736-740 : Pama, Fulton, Boone, Mapion, 
Control. From U.S.A., through Dr Taylor 
of the American Embassy, New Delhi 

'Rhe (Oryza sativa) 

E.C, 312'*“*' : New kind. From Russia received 
through the Indian Council of Agricultural 
Research. Said to be suitable for growing 
on steep lands. 

E.C. 497-506'*"*' : From Taiwan Agricultural 
Research Institute, Formosa. 

Mfxhe {Zea mays) 

A number of commercial varieties, inbreds and 
single and double crosses from U.S.A. , 
South Africa, and Australia. These form 
part of the material of the scheme for the 
improvement of mai:?:e crop in India working, 
at the Indian Agricultural Researcli Institu- 
tute, New Delhi. 

Pulses 

Soybean {Glycime max) (Papiiionaceae) 

E.C. 324-331 : Green, yellow, brown, black 
and variegated varieties. From China. 

E.C. 440 : From Director of Plant Industry, 
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Indian vetch ( khesari ) ( Lathy rus satims ) 
(Papiiionaceae) 

E.C. 4'^ and 5'^ : White-seeded, brown-seeded. 
Large bold seeds rather late maturing. From 
Australia, through Dr W. Burns formerly 
Agiicultui*al Commissioner with the Govern- 
ment of India. 

E.C. 413'*' : From Iran. Probably wild. 
Received for seed identification. 

Peas {Pisum satimmt) (Papiiionaceae) 

E.C. 442'*' : Chinese. From Director of Plant 
Industry, Philippines. 

E.C. 794'^* : Notts Excelsior. Harvey Seed Co., 
New York. 

* Green gram {mimg) {PhaseMiis aureus) 
(Papiiionaceae) 

E.C. 443: Native. From Director of Plant 
Industry, Philippmes. 

Phaseolus calcarakis 

E.C. 776 : From Economic Botanist, Burma. 

Oil-yielding plant 

Linseed {Limim usitatisshmm) (Liiiaceae) 

E.C, 519-673 : 54 varieties from Argentina. 
Received thrmigh Mr. S. Percy Lancaster, 
Secretary, The Agri-IIorticultural Society of 
India, Calcutta. 

Phix {Linum usitatm^^ 

E.C. 256'^' : Wada. From Western Australia. 
Rust-resistant. 

SaiHo^yer linctorius) (Coiniiositae) 

E.C. 647-653 : Seven selections from Research 
Agronomist, Nebraska, U.S.A. 

Castor (ifef/iw, 9 communis) (Eupborbiaceae) 

E.C. 285-286 : Two varieties from Italy. 
Received through Dr P. S. Hudson, Director, 
Commonwealth Agricultural Bureau. 

Simflower- (J/eh7mfc.9 mmuus) (Compositae) 

E.C. 722'^ : Short Early Russian. From 
Montaim Agricultural Experiment Station, 

^ U.S.A. ■ , 

E.C. 812-814'*"^' : High oil-yielding varieties from 
Australia brought by S. Datar Singh, Vice- 
Chairman, Indian Council of Agricultural 
Research. 

E.C. 883-386 : Jupiter, Russian, Mars, Pole 
Star. From College of Agriculture, Pot- 
chefstroom, South Africa, 

Fibre-yielding plants 
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China jute {Abutilon (Malvaceae) 

E.C. 320*i*-321 : From China. 

Ainmina (Malvacea^^ 

E.C. 8d-9 : Guaxima. Institute Agronomico 
Seccao De Introducao De Plantas Compainas 
S. Paulo, Brazil ^ 

Pliormiiim 

E.C. 779 : From Auckland University^ New Zea- 
land. .■ , 

Narcotics 

Tobacco {Nicofdana tahmiim) (Splanaceae) 

E.C. 459461 : Gold DoHar, Cash, Simnata. 

From Director of Plant Industry, Philippines. 
E.C. 743-744 : Shade wrapper, Conn, 15. From 
U.S.A., through Dr Taylor of American 
Embassy, New Delhi. 

Vegetables and root crops 

Chinese cabbage {Brassica cJimmsis) (Criicifereae) 
B.O. 289"^ : ChiiiH. From Philadelphia, 
through Mr. Dickson, American Embassy, 
New Delhi- A useful leafy vegetable, giving 
bigli yield of tender leaves throughout winter. 
Fig. 2 shows a crop grown in the Division 
of Botany, Indian Agricultural Eesearcli 
Institute. 

E.C, 163*'^: Petsai. From China. Like the 
above in growth but chaivacterized by dark 
green rather thick leaves with thick midribs. 
Spinach (S 2 )incccia oleraaea) (Chenopodiaceae) 
E.C. 183''’' : A ]>rickly-seeded variety. From 
China, Produces leaves of excellent cook- 
ing quality. 

Eadi.sh {Baphmim satmts) (Crucifercae) 

E.C. 17r'^-173^^' and E.C. 351**--358'^' : From 
China. Early and late varieties. Eoiind 
or oblong shapes. Eoots of one of the 
varieties E.C. 351A are pinkish from inside, 
these arc less pungent and goocl flavoured. 
Onion (Allium eepa) (Liliaceae) 

E.C. 44P : Bermuda Yellow. From Director 
of Plant Industry, Philippines. Produces 
non-pungent bulbs of average size. 

Malm crispa (Malvaceae) 

E.C. 197'^' : From China, Appears worth 
trying as a new culinary herb. 

Beans (Papilionaceae) 

Yam bean (PachyrrMzus erosus) 

E.C. 340^^ : From China, 

Goa bean (Psophomrpus tetragonolobus) 

E.C. 456 : From the Direc:^r of Plant Industry, 
Philippines. 

Lima bean ( Pliaseolus lunatm ) 

E.C. 775 : From, Economic Botanist, Burma. 

426 


E.C. 760^^‘ : Fordhook. From U.S. A., through 
Mr. Boshi Sen, Aliiiora. Appears to be 
. suitable for Delhi conditions. 

French bean (Phaseolm vulgaris) 

E.C. 761 : Rival hush bean. From U.S.A., 
througlj Mr. Boshi Sen, Almora. 

Sword bean (Canmalia ensiformis) 

E.C. 333*: A bush variety from China. 
Tomato (Lycopersicon esculentim) (Solanaceae) 
E.C. 251*: Turrialba. From , Costa Eica, 
through Dr B. B, Mimdkur, formerly 
Second Mycologist, Indian Agricultural 
Eesearch Institute. 

E.C. 287 Eutgers. From Philadelphia, 
through Mr. Dickson, American Embassy, 
New Delhi. 

BXl 447*449* : Native, Pearson, Marglobe. 

From Director, Plant Industry, Philippines. 
E.C. S42 : Morden. Agriciiltural Experiment 
Station, Morden, Canada. 

E.C. 788 : Ponderosa. Harvey Seed Co., New 
York. 

Okra (hhemli) (Eihiscus esculeutus) (Mahmceae) 
E.C. 759 : Green Velvet. From U.S.A., 
through Mr. Bosid Sen, Almora. A variety 
without ridges on the fruit which does jiot 
dehisce on maturity. 

E.C. 784-787 : Crimson Spineless, Lonisiaiui 
Spineless Velvet, Hastings Dwarf Green, 
Perkins Mammoth . From South Carolina, U.S.il. 
Sweet potato (Ijiomoea bcUakis) (Couvolvulaceae) 
E.C. 712-714 : F.A. No. 17, F.A No. 31, Native 
Tei Shin-Tun. h’rom Taiwan Agricultural 
Eesearch Institute, Taiwan, Formosa. The 
last-mejitioned variety did well at Delhi 
(Fig. 4). 

E.C. 764-771 : Big Stem Jersey, Triumph, 
Ranger, B-219, F.B. 4004, Pelican Processor, 
B. 4306, Unit 1, Puerto Eico. From U.S.A., 
through Mr. Boshi Sen, Almora. Varieties 
B-219, Pelican Processor and B. 430G did 
well at Delhi. 

E.C. 905-917 : 13 varieties from Soutli Africa 
(Division of Horticulture, Pretoria). 

Sponge gourd (Luffa cyliudriea) (Cucurbitaceae) 
E.C. 178*: White-seeded and large-fruited 
variety from China. 

Fodder and forage grasses 

Giant Star grasses 

E.C. 1* : Cynodon plectostaoJiy^mi. Seeds obtain- 
ed from the Royal Botanic Garden, Kew. 
Pasture and hay, also for soil conservation. 
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Fig. 1 (Above). Tapioca {Manihot utilissima) — the valued root crop of west coast districts, 
Seven months old plants of Travancore varieties grown at Delhi 


Fig. 2 (Below). A view of the crop of Chinese cabbage (Brassica ckinensis), A useful leafy 
vegetable giving high yield of tender leaves 
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Fig. 6. haphgul {Planfago oi>ata). A solitary 
plant in the mature stage. Seeds 
are medicinal 




FXG. 5. Tuba Root (Derrh malaccensis). Three-year o 
raised from stem cuttings rooted at Delhi, 
contain rotenone— an insecticidal material 
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Licorice {Gl^cyrrhiza ^lahra). On the left of the label are plants from the original planting while the 
scattered growths on the right are those from the stolons spreading underground 
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Fig. 9. A close view of the licorice plants before the onset 
of cold weather 


Fig. 7. Psyllium (Plantago psyllium), A solitary plant in full 
bloom. Seeds are medicinal 






















Fig. 12. The indi- 
genous wild variety 
of Aramina (Urena 
lohaia) — an impor- 
tant fibre plant of 
latin America, 
grown at Delhi. 
Produces fibre of 
good quality. 
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' — Fig. 13. One year 

old plants of the 
Kenya variety of 
v‘ V weeping love grass 

{Era^rostis curOula ) — 
; a well known 

';v plant for soil con- 

' ■ servation. 
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E.C. 953^ : Ehisim sp. From U.S. A., through 
Mr. Boshi Sen, Almora. 

E.C. 954^ ; Oynodon sp. From U.S.A., through 
Mr. Boshi Sen, Almora. * 

Molasst\s grasses 

E.C. 6^:. From Venezuela, through the 
Indian Coiincil of Agricixltural Research, 
Said to he insent-repefe^ also. 

Napier grass {PmmseHim piirpureum) 

E.C. 3'^ : From Royal Botanic Garden, Kew. 

E.C. 462 : From Director, Plant Industry, 
Philippines. 

Sudan gJusB {>Shr^//i/';??. 

E.C. 247'^'~248'^ : Tift Sudan grass, Sweet 
Sudan grass. From United States Depart- 
ment of Agriculture. 

Kiknjii gv‘a.s^ (Pen7metum clandesfdmmi) 

E.C. 364^ ; From Eenya. A drought-resistant 
pasture; grass. 

Reed canary grass 

E.C. 43^ : United States Department of Agri- 
culture, through the Indian Council of 
Agricuitiiral Research. 

Canary grass. (P/itrhiim 

E.C. 46'^' : A pasture and hay grass. 

Rescue grass {Bromm cathartieus {Bromiis 
unioloides) 

E.C. 44'*^ : A pasture and. hay grass. 

26 grasses from XJB,A , Soil Consermtion Nursery, 
Arizona. (Through Dr A. T, Sen, Ministry 
of Agriculture, New Delhi). 

{Bouteloua eurtipendula) : A drought-resistant 
pasture, species. E.C. 657. 

Rotlirock Grama {B. rotlirocMi) : E. C. 657. 

Hairy Grama {B. hirsuta) : E.C. 676. 

Blue Grama (B. gracilis) : E.C. 671. Consider- 
ed highly palatable and a valuable pasture 

’ plant. 

Cane Blue Stem {Andropogon harbinodis) ; 

E.C, 655. 

(yP isehaemmi) : E.C. 656. 

Little Blue Steui {A. scoparius) : E.C. 680. 

Buffalo grass {BncMoe dactyloides) : E, C. 660. 
An important grazing grass. 

Tall Fescue (FesHwci elatior var. anmdinacea) : 
E.C. 662. An ingredient in hay-pasture 
mixtures. 

Giant Panic grass {Pandcum mitidotale) : E.C, 
665"^'. Rich in protein. 

Ballis grass {Paspalum dilatatum) : E.C. 666. 

A native of South America. A 
pasture grass, remains green in 
winter. 

Pennisetum ciliare : E.C. 667. A pasture 
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Smooth Brome grass {Bronms mermis) : E.C. 

687. For hay and pasture. 

Soft Chess or Soft Brome grass (P, mollis): 
B,a 709. 

Harding grass (PMms tuberosa : E.C. 668 
and 701. A, pasture and hay grass. 

Crested wheat grass {Agropyrm GrisUihmi ) : 

E.Ch 673, For hay and pasture. 

Alkali Sacaton {Sporobolus airoides) : E.C. 670. 

Considered to be .one of tlie 
best grazing perennial grasses, 

— — — - — {Tficlmcline ealifornica) : E.C. 

669. A tufted perennial grass. 
Galleta (ffilm'a jumesii) : E.C, 675. A peren- 
nial of desert and dry plain habitats. 
Kentucky Blue grass {Poa pratensis) : E.C. 
678. An important pasture, silage and turf 
grass. 

Needle grass {Stipa mridvla) : B. C. 682. A 
grass of plains and dry slopes of central U.S.A. 
Rhodes grass {GUoris gay am) 683"^. A 

perennial stolon] feroiis grass suitable for hay, 
pasture and silage. Also a sand binder. 

Red Top {Agrostis alba) : 1.0. 684, For pasture 
an d an ingredient in turf mixtures. It is a 
creeping perennial growing under a great 
variety of conditions. 

Sand Dropseed {Sporobolus cryptandrus) : E.C. 
686. Native to sandy open ground in central 
and western U.S.A. and northern Mexico. 
Timothy {Phelemn pratense) : E.C. 688. For 
hay, pasture and silage. 

Tift Sudan grass (Sorghum sudmmise) : E.C. 

716*. From Montana, . U.S.A. 

Western . Wheat grass (Agropyron smithi) : 

E.C. 720. From Montana, U.S.A. 

Cocksfoot {DaotyUs glomerata) : E.C. 72L From 
Montana, U.S.A. For hay and pasture. 
Valuable for dry hill slopes and high elevations. 
Big Blue Stem (Andropogon furcatus) : E.C. 724. 
From Montana, U.S.A. 

Alta Fescue (Festuca elatior, var. mmidinacea ) : 
E.C. 725. From Montana. A pasture-hay 
type. 

Mountain Brome grass (Bromus marginatus): 

E.C. 726. From Montana, U.S*A. 

Crested Wheat grass (Agropyron cristatum) : E.C. 

727. From Montana. For 
* hay and pastrire. 

Agropyron cristatum: E.C. 

741. From U.S A., through 
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the American Embassy, 
New Delhi. For hay and 
pasture. 

— — (Agfopjmi sibiricim) ; E.G. 

742. From D.S.A. A valu- 
able hay and pasture plant 
for arid situations. 

Grasses from Australia through the Bead of 
the Dimsion of Agronomy, Indian Agricidhtral 
Research Institute, New Delhi : 

^ — [PJudaris tuherosa) : E.C. 750. 

Cocksfoot [Ddctylis glomerata) : E.C. 751. 

Prairie grass (Bfomus unioloides) : E.C, 752. 

Perennial Eye grass (Loliim ferenne) ; E.C, 753. 

Wimmera E37‘e grass {Lolium rigidum) : E.G, 754. 

Grasses from Dr Bernardo Rosengurth Cmnfo 
Experimental de Pastas Estoncia Rincon (h 
Santa Ehna Estacion Dr Abjandro Gallenial, 
Uniguay, South America : 

(^Rottboellia selloane) : E.G. 869. 

Teosmte [Euclilaena mexicana) : E.C. 874. A 

. vigorous growing tillering species closely 
related to maize. 

Pasjpalum almum : E.C. 876. 

P, rdcorae: E.C. 877, 

P, dilataium : E.G. 929. 

Tridem hrasiliensis : E.C. 878. 

Phalarls tuherosa'^ox, stenoplem : E.C. 925. 

Bromus Imvis : E.G. 926. 

B. coloratus : E.C. 927. 

B. carinatus : E.G. 928. , 

Danthonia richardsonii : E.C. 930. 

D, eirrhata : Et XL 931. 

Giant Fescue (FesiucM. arundi/meea) : E.C. 932. 

Axonof us suffulim : E.C. 933. A perennial 
creeping grass suitable for pernianent 
pastures, 

Rhodes grass {Ohloris gaymxa) : E.G. 934. A 
perennial hay grass. 


Grasses for soil conservation 




E.C. 667*^ From Arizona. One of the three 
important introduced grasses for soil conserva- 
tion in U.S.A. 

Lehman Love gvw {Eragrosiis Mimminima) : 

E.G. 679. From Arizona. 

Weeping Love grass {Eragrostia curvula) : 
E.G. 690. From Arizona. E.G. 689. From 
Texas. 

Zoysia pungens : E.C. 710. From U.S.A. 

through Dr A. T. Sen. Suitable for turfs. 
Bahia grass {Paspalmn nofatum) : E.C. 
From 'Kew. E.C. 873. From Uruguay. 


African Love gi’ass {Eragrosth eurmh) : E.C. 

24.9*'“**, From Soutli Africa. 

African Love grass (Eragrostis eurmiht, var. 

mlida ) ; E. C. 250^. From South Africa. 
Lehman Love grass {Eragrostis ' lehmnnniana) : 
E.C, 296'*^^, From the United States Depart- 
ment of Agriculture. 


Weeping Love grass (Eragrostis curmila) : 
E.C. 363. From Kenya (Fig. 13). 

Eragrostis superbd : E.C. 66P. From 

Soil Conservation Nursery, Tucson, 
. Arizona, U.S.A. 

Boer Love grass (Eragrostis ehloromelas) : 


Fodder and forage legumes 

Annual Lespedeza (Lespedeza striata) : E.C. 

343*. From U.S.A., through the American 
- Embassy, New Delhi. 

Perennial Lespedeza (L. sericea) : E.C. 342**, 
From (as above). Susceptible to cold. 
But can be grown as a perennial in Delhi 
(Fig. 10). 

Barrel clover (MeMcago fribuloides) : E. C. 5A*. 

From Australia. Mainly a pasture species. 
Tropical Kudzu (Puerarkt phaseoloides) : E.C. 
344**. From Puerto Rico, through the 
American Embassy, New Delhi (Fig. i2). 
Tropical Kudzu (Pueraria phaseoloides): E.C.. 
654. From Ceylon, E.C. 705. From U.S.A. 
E.C. 749. From Australia (Fig. 12). 

Kudzu vine (Pueraria hirsuta): E.C. 704. From 
U.S.A. A perennial vine native to Japan 
and China and often grown elsewhere 
as a forage plant and for soil conserva- 
tion. 

Legumes from Soil Conservation Nursery, 
Arizona, U.S.A,, through Dr A., T. Sen, 
Blanket Indigo (Indigofera piilosa) : E. C. 706. 
Button Medic (Medkago orbicularis) : E.C. 

663, A useful ])asture plant. 

Burr Medic.^^ (Medkago hispida) : E.C. 707. 

Animal. Promising forage plant. 

White sweet clover (MeKlotus alba var. 

^ evergreen ’) : E.C. 664. 

Wliite sweet clover (Melilotus alba) : E.C. 693. 

For hay, pasture and soil imjiTovement. 
Hubam clover (M, alba. var. anmia) : E.C. 696. 

Annual sweet white clover. 

White sweet clover (M. alba) : E.C. 702. A 
variety of biennial white sweet clover. 

Yellow sweet clover (M. officinalis) : E. C. 694. 
For hay, ])asture and also as a bee pasture 
plant. 

Wliite clover (Trifolium repens) : E.C. 692. 
Common vetch (Vida sativa) : E.C. 699. 


INDIAN RAKMING 




mmm 


m&MM 



Hill 




liil 



P, PAL AND H. B. Bmm 


Hairy vetcli ( F icia viUosa) .* E . G . 700. 

From Agricultural E'xgmiment Btation, 
Montana, TIE. A. : 

Ladak Alfalfix {Medicago media) : E,C, 723. 
For liay and pasture. 

Birdsfoot. Trefoil (Zote eornimdatus) : E.C. 719. 

Grown in seed mixtures, 

Strawberry clover (Tri folium fragijemm) : 

E.C. 717. For pasture and liaf. 

Lodiiis^ clover {Trifolimn re^ens var. lotum) : 
E.C. 718. 

From Aucldand Vmmrsitg, Neu? Zealand : 
Medicago glutinosa : E.C. 772. A native of 
Caucasia. Said to be a dense and leafy 
legume. 

AVliite clover (Trifolimn repens) : ¥j,0. 780, 
(Certiiied mother seed). 

Perennial pasture (Tri folium repens) : E.C. 781. 
Montgomery Red clover (T, pratense) : E.C. 
782. 

Broad Eed clover (T. pratense) : E.C. 783. 
From Dr Moland McKee, United States Depart- 
ment of Agriculture, through the Head of the 
Division of Agronomy, Indian Agricidfural 
ReMareh InstUute, NfAv Delhi : 

Korean Lespedeza {Lespedeza stipidmea) : 
E.C. 863. Annual. Yaluable for grazing 
and hay. 

Common Lespedeza (Z. stfi(Ma ) ; E.C. 864. 
Annual., , , 

Perennial Lespedeza (Z. cuneMa) : E.C. 865. 

Also for soil conservation. 

Sweet Blue Lupin {Liipinus angustifolim) : 
E.C. 854. As a fodder has great palatabilit^ 
and high protein eontent. Suitable for poor 
■ light- land.. ' - 

Sweet Yellow Lupin (Z. .r A 

fc>dder crop.' v 

Yellow sweet clover {MeUlotus indica) : E.C. 

■ ,857. ■ 

Medicago hispida 

Field pea {Fisum arvense) : E.C. 853. 

Sesbania macrocarpa : E.C. 862. 

Crimson clover {TrifoUuni mcamatnmi) : E.C. 
856. For hay. 

Common vetch (Vieia saliva): E.C. 850. For 
hay, silage and soil conservation. 

Purple vetch (F. atropurpurea) : E.C. 851. 

For hay, silage and pasture. 

Hairy vetch (F. villosa) : E.C. 852. 

From Dr Bernardo Rosengurth Gampo Experi- 
mental de Pasfos Estoncia Rincon de Santa 
Elena Estae ion Dr Abjandro Gallenial, 
Uruguay, South America : 
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Desmodkm discolor : E.C. 870. Perennial 
Best known legume for cattle pastures on 
good vSoil in Brazil. 

Dr pur pureum : ¥,0. 871. 

D. batocaulis : E.C. 872. 

D. cimmhmi : E.C. 880. 

Les^jedeza hedysaroides) : E.C. 879. 

Birdsfoot Trefoil ( Lotus eornmdatus) : E.C. 

935. Grown in mixtures. 

Trifolktm <Mihig%m7n :¥.Ou 7^8. 

Hairy vetch [Yicia villosa): E.C. 866. 

F. hengalensis : Fi.O, 867, 

F. nMuralizada: E.C. 868. 

Medicinal imtl insecticidal plants 

From Agricultmal College, Lyallpur (Punjab). 

Original source not hnoum : 

Licorice'*' {midethi) (Glycyrrhiza glabra) (Papi- 
lionaceae) LVery suitable for Dellii conditions 
(Fig. 8 and 9). 

Henbane'^ {Hyoscymnus (Solanaceae). 

Wild Henbane'*' (H. midieus). 

Psyllium {Phntago psyllium) (Plantaginaceae). 

Can be succesfiilly grown at Dellii (Fig. 7). 
Denis (Tuba i*oot j {Derrts mfdaccensis) (Papi- 
lionaceae) : Source of roteiiorie (Fig. 5). 
Peppermint {MentJia piperita) (Labiateae). 
Tepdirosia vogelii (Papilionaeea.e) ; Source of 
rotenone. From, Eastj Africa. E.G. 20. 
Gincliona {Ginclmm lejlgeHana) ; E.C. 272. 

Fhnin Ph^^ through the 

American Embassy, New Delhi. 

— — (0. stwcmibra) : E.C. 271 . From 
Philippines, tlirbugh the American 
. Embassy, New Dellii. 

Wild relatives of crop plants 
Wild relatives of wheal 

Couch grass {Agropyron semieosMum) : E.C. 
222'^. From GMna. 

“ — -- — (A. elongatum): E.C. 240. From 
Australia. 

dUare) .* E.C, 223^: From China. 
Crested wheat grass (A. cristaimn) : ¥.0. 673*®'. 
From U.S.A. 

Western wheat grass (A. smitM) : E.C. 691. 

From Soil Conservation Nursery, Arizona. 
Western wheat grass (A. smitld) : E.C. 720. 

From Montana, U.S.A. g 
A. sihiricum : E.C. 742'®*. From U.S.A., 
through the American Embassy, New Delhi. 
A. scahrifolmm : E. C. 923*. From Uruguay. 
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Aegilops tnuncialis : E.C. 209"^, From Kew. 

A. ventricosa : E.C. 208*^‘. From Kew. 
Eussiaii wild ryegrass (Elyrnus juncem) : 
E.C. from Australia. 

E. dahuficm : ¥j.Q:d>Q^ From Australia. 
Bmchypodium pJioenicGides : 'E,0, 245. From 
U.S.A. ■ : 

Wild relatims of hmiey. 

Hordeum stenostmh/s ; E.C. 924. From Uruguay. 
Wild relatnm of oat, 

Avem kuloimimut : E.C. 920. From Uruguay. 

A, strigosa : E.C. 921, From Uruguay. 

A, fatm : E.C, 708'^% From San Fernando 
Nursery, U.S.A. 

Wild relatives of maize, 

Teosinte {Eiiclilaena mexicana) : E.C. 874*^*. 

From Uruguay. 

Wild relatives of tomato. 

From Dr L. C, Liiclmnll, Long Ashton, Bristol, 
England. 

Potato leaf {Lycopersicon escideniumu sub 
sp, typictm var. grandifoUimi) : E.C. 
478,..." 

L. esGiilentum, sub. sp. intermedium : E.C. 
479. 

L. esGulenhim typkum pyriforme) : Fj.G. 

■ 481 =^. ■ ■ 

L. esGulentmn tupicum: var. validum : E.C, 
482^. 

L. escidentum typicum : E.C. 478. 

L. esculentiim sub. sp, gleni : E.C. 488, 489 


Indlgemiis collection 

Food plants 

TiipioGQ. {Mamhot utiUssima) , Eupliorbiaceae. 
Three varieties namely Ari^mn, Kalikalan 
and Anakomban received from Travancore. 
The general growth of the plants at Delhi 
is shown i% Fig. 1. ’ 

Fodder and forage grasses 

Apluda aristataf^* : A good forage grass of 
Simla liills. Well-acclimatized at Belhi. 

Bromm uniohides'^ : From Simla. Well-acclima- 
tized at Delhi. 

B. japonicus^ : From Quetta, BaluchivStan. 

Chryso2}ogon montanus^' : A drought-resistant 
perennial grass, 

Anjan grass {OencJirus ciliaris'^) : Perennial 
pasture grass, 

Anjan grass (C. setigmis'^) : Allied to above. 

Eragrosiis gangetica^ : Originally from Puri 
(Orissa). Eesembles African Love grass. Said 
to be valuable for cattle fodder, botli fresh 
and dry. 

Lolmm perenne^ : From Quetta, Baluchistan. 

Phalark mimr^ : An annual winter grass. 
Grows prodigiously. 

P. paradoxai^ : From BalucMstan. 

Pennisetnm orientale^) : A perennial grass of 
Himalayan ranges, acclimatized at Delhi. 


and 490. 

Yellow currant {L. pimpinellifolmw) : E.C. 
483 ^. 

Eed currant (L. pimpinellifolium) : E.C. 484"**. 
L. esculentwm sub. sp. Eumholdtii : E.C,. 485. 
L. liirsuhm var. agrimoniaefoUmn : E.C. 486. 
L. permianuon sub. sp. dentahim : E.C. 492*^'. 
L. peruvianum sub. sp. piihendiwi : E.C, 493^. 
L. peruviamim sub. sp. ? : E.C. 494*. 

L. glandulosum : E.C. 495. 


Other plants 

Buckwheat (Fagopyrum esculentum) : E.C. . 
322*, 323** From China. Early maturing 
varieties (Fig. 3). 

Caesalpinia sepieria: E.C. 35*. From Kenya. 
A hedge plant, 

Tephrosia Candida : E.C. 19*. From East Africa. 
A shrub luseful as a cover plant in planta- 
tions and also for green manuring. 


Fodder and forage legumes 

(Alysicarpus o'ugosus^) : A quick-growing 

fairly tall annual. 

(Atylosia scarahtieoides) : A twining legume. 

Wild Sword Bean {Ccmavalia ufrosa*) : A 
prolilic legume growing wild at Baroda. 
Grows well at Delhi under cultivation. 

Indigofera trifoliata^ : A fairly quick-growing 
vigorous legume from Central Provinces, 
suitable for growing in the hot weafclier and 
rainy season. 

I, linifolia^ : A rainy season annual. 

Senji {Melilotus alha"^) : Local wild white sweet 
clover. 

Senji (M. indicaf^') (M. pctrvijlora) : Local 
wild yellow sweet clover. 

Maina {Medicago denticidata)^ : A winter 
legume. 

Pliaseohis trilobus"^ : For fodder and green 
manuring. 

Wild Fenugreek (Trigonella polyeerata^') : A 
winter legume. 
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\^e tell ( Vicia satho^) : Local wild variety. 
F. hirsula^' : Local wild variety. 


Other legumes 

Avarani bark [Cassia aimciilataf^) : For green 
manuring and tamiing parposes. Origmally 
from liajputana. 

C, liirsiila : /^vom. Jeypore (Orissa). A leafy 
lierbaeeous sliriib. 

Bara Panwar (0. occidenkdis'^') : Delhi local. 
Pan war (0. oUusifohud^) : Delhi local. 

0. sophem^' : From Mussooi’ee. 

0. sopliem^ var, ptifp'metC' : A hedge plant. 
Wild indigo [Indigofera tinctoriar^') : Wild in 

Delhi. 

1. hirsuta/^ : A possible green mamiiing 


Lespedeza {Lesp}edeza c%imaia~L, sericea) : 

Collected from Himalayan ranges and grown 
at Delhi. 

Tropical Kudzu [Puerarict pdiaseoloides) : Collec- 
ted from Dehra Dun. 

PJiyncosia aurea^^ : A trifoliate trailing 

legume of rainy season. 

Teplirosia purpurea^' : A possible green 

manuring and insecticidal plant. 


Fibre plants 

CoreJiorus olitorius'^-' : (Tiliaceae) : Wild 

variety of the jute species, Delhi local, 

[C: ca 2 ^stikms^') : Wild variety of the common 
jute species. From Karnai (East Punjab). 

Wild Okra {Hibiscus fictdneus'^) (Malvaceae) : 

[H, micrantJms} : A perennial plant 
growing on the dry ridge at Delhi. 

Aramina [Urena lohata) : A perennial dbre 
plant (Fig. 11). 

Medicinal and insecticidal plants 

[Artemisia vulgaris^') : Compositae. 
From Bhowali (Nainital) . Yields 
santonin which is used for expelling 
worms from the intestines, 
[Ghenopiodmm amhrosoides) (Cheiio- 
podiaceae) : Yields oil of clieiiopodimn 
used in expelling worms from the 
intestines. Originally fTom Bhowali 
(Nainital). 

Jimson weed [Datura stramomum^) (Solaiiaceae): 
Purple and white-flowered varieties. 
Yields the drug stramonium. 


[D, metelr^) : Purple and white- 
flowered varieties. 

[Lallemantia foglemiar^) (Labiatae) : 
The mucilaginous seeds are iiiedicinal 
in the indigeno us £iy»s terns of medicine. 
Isafgol [Plantago ovaia) (Plantaginaceae) ; Seeds 
medicinal. Grown successfully at Delhi 
(Fig. 6). 

Wild relatives of cultivated plants 

Wild relatives of brinjal or eggplant (Solanuin 
melongena L.) : 

B. incanunv^' : A hardy perennial 
solanuin the fruits of which are 
resistant to borer attack. 

S. indicunv^' : A small-fruited spiny 
plant, with all flowers long-styled, 
torvumf'' : A perennial bushy 
species with small berries. 

S. xantJiocarpund-' : A drought- 
resistant spreading annual. 

S, verbasifolium/^ : A iion-spiny 
shrubby plant. 

S. liispidum^ : A grey-toinented tall- 
growing plant from Dehra Bun— 
Mussoorec area. 

B, kliasianww^ : A frost-resistant 
species, susceptible to heat. Spiny 
with non-bitter fruit. 

mgrimf^ [maho}i). 

Wild relatives of sann hemp (sanai) [Crotalaria 
junckc) (PapiKonaceae) : 

G. sericeaP : A leafy rather slow- 
growing legume with bold flowers. 
Delhi local and Cuttack (Orissa) 
varieties. 

G. retusaf^' : A low, much branched 
herbaceous plant. From Baroda and 
Cuttack (Orissa). 

G. usarammmis'^^ : A slow-growing 
fairly tall plant. Late in flowering. 

C. lanceolataf\ 

0. mysorensis'^ : A very early 
maturing species. Delhi local. 


iion-spiny 


A slow-growing 
Late in flowering. 

A very early 
Delhi local. 


G, tetragonal ; From Dehra Dun. 

0. medicaginea^ ; An erect trifoliate 
legume resembling lucerne in general 
habit. It ivS an annual. 

0. orixensis : A spreading trifoliate 
legume. From Nagpur, 

G. pumdlla : A simple-leaved, legume 
with basal shoots “.spreading on the 
ground. Main shoot rather erect. 
From Nagpur* 
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WM rekdms of IMndx or okra {Hibiscus AAo^ugc-misMum : 

escMlciMf^ Aegilops squmrosiv^ : From Quetta, 

H. fiGulneus^ : From DdM, East ^ BalucMstaiu 
Pim]alv Ghiiikir (S (G.L). Wild rehUves of Barley : 

IL ielmpki0is^: From Baroda, H. mwrivmm: Froui Quetta, Balm 

Bengal, Saliaraiipiir cliistaii. 

H. pungens: From Delira Dun. H. Msliclmi: From Quetta, Balti.- 

H, abehrioschiis : ¥vom 'DehxQ. 'Duii. cliistaiL 

//, n^^os'US ; Fiwii Nagpm*. Wild felaiwes of fuake^ 

Wild relative!^ of 'wheat (Triticum spp.) (Grami- Oo'& laoJi/rpm-jobh^ ( Job’s tears) : 

ixeae) : From Delira Dun. 

Agropyronsemicostatimi: Himalayan Eluolilaena memcima"^^ Teosinte. 


HYBRID €VMBV 

T WO new hybrid ewMto varieties X.l and X,2 were recently released for 
trial from the Millet Breeding Station, Coimbatore. Tlieyv iia\nv been 
produced by crossing promising pure lines which exhibited the luaxinium 
liybrid vigour when crosstnl. District trials, conducted in Tiruehirapalli district 
in the Musiri and Ifoiunibalur taluks have been very encouraging. Extensiye 
trials axe being arrangial in tlie coming season to find other ureas suitable for 
cultivating the hybrid cumbu X,1 and X.%-~Agri cultural Neivsldter, Madras, 


July, 194:9. 
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Fig. 1. Partially disease-free potatoes 



Fig. 2. Partially disease-free potatoes 
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SEED FROM PARTIALLY 
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By R. S. VASUDEVA and R. N. AZAD 

T he virtifii disea Bes of potato are conunon more or less aclueved, and tliis alone brings 
wheinnaer potato crop is cultivated and about subst?mtial increas in yield per acre, 
cause considerable losses in yield every figures 1 and 2 siiow apparently liealtliy and 
year. Tbe survey conducted of all tbe main mosaic-affected plants of "potato var. PJmlwa 
potato-growing areas in Nortliern India in tills . with their respective yields, 
connection lias established the widespread 

occniTence of virus diseases and their iiigh Pi^oduction of partially discme-Jree seed 
incideiiGe in some localities. With a view potatoes 

to establish the potato industry of the country (a) The procedure adopted to achieve this 
on a sound basis so that a regular flow of object is briefly desrjribed below. Production 
potatoes, which is an important food commodity, of partially disease-free seed potatoes is based 
is ensured, it is imperative tluit largescalc on tlie principle of ‘ mass rogiiing ' of diseased 
production of seed potatoes of high quality, plants. An isolated piece of iand about 500 ft. 
free finm disease and varietal mixture, be away from otlier potato fields is taken and 
undertaken. A^bth this object in view the planted with comm, ercy^ of the desired 

Indian Council of Agricultural Research have variety. It is however desinible th seed 
already taken ste])s .for the certification of matcTial for is selected from a 

seed potatoes in the country, and a scheme in crop having u low disease incidence. Clean 
this eomiection is in operation at the Indian cultivation aiid elimination of all weeds 
Agricultural Research Institute siiice 194-2. througliout tlie growing period of the 
Though the building up of nucleus ami largo- crop are also important. The crop is to be. 
scale {jToduciion a.nd distribution of seed constantly loqjt under observation. Individual 
potatoes is the only practical method of coni- plants are examined for disease symptoms at 
bating virus diseases, it involves a long range regular intervals and all the plants exhibiting 
work which is to be carried out over several severe types of symptoms are immediately 
stages and will take a number of years before rogued out. While roguing care slioukl be 
disease-free certified seed is iivailabie to the taken so that no portion of the diseased plant 
cultivators. This scheme cannot, therefore, is left over in tlie field and all the tubers along 
contribute to tlie ]}romotion of food production with the plants are removed. The plants soon 
immediately in these days of serious food after roguing are taken in a closed container 
deficit in the country. As an immediate to prevent the escape of insect vectors away 
step to increase the outturn of potatoes per from the seed plot and buried. Any off-type 
acre, the Indian Council of Agricultural Research plants are also rogued out during these opera- 
launched a scheme on the same principles as tions in order to ensure the purity of variety, 
seed potato certification but for tlie production During roguing and cultural operations hands 
of partially disease-free seed, free from severe and tools should be disinfected to reduce the 
types of mosaic, streak and leaf roll w^hioh spread of the disease to the minimum. In order 
could be made available to tbe cultivators to avoid secondary infection the crop should be 
without delay. lifted comparatively early, i.e. soon after the 

In partially disease-free seed potatoes free- foliage becomes pale. Success of the operation 
dom from serious types of virus diseases is depends on ‘ thoroughness ’ and ‘ earliness ' of 

roguing so that the plants showing the first- 
symptoms of disease are immediately 
eradicated. 

(b) The production of partially disease- 
free seed potatoes was undertaken at the 


K. kS. VASUDEVA ph.n. and B.sc. (Loud.), is 
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SEED FBOM PABTIALLY DISEASE-FBEE POTATO GBOP 


Indian Agricidkiral Kesearcli Institute and iTicords of pei\forma.n^^ were supplied by the 

the results are briefly' described below. In United Provinces Department of ilgriculture. 

1944 seed potatoes of PImhva and Darjeeling 

Bed Round varieties were purchased from p . 

pockets of low disease incideiice and planted 

at the Agricultural Sub-Sta^tion of Indian The Department of Agriculture, Bihar, 

Agricultuiul Besearch Institute, Earnab The wliich took over a small quantity of seed 

initial infection in the crop varied from 21 *0 potatoes from the first lot in 1945 observed 

to 27-0 per cent. But in 1945 part of the that the crop luised froin the partMly^^^c^^^^^ 
material raised from the previous crop was free seed, supplied under the scheme, showed 
planted and about 22 acres of standing crop 3'5 per cent disease incidence as against 15 

with Gomparatively low disease incidence was to 25 per cent in the local crop, 

purchased at Hapiir in the United Provinces. The crop raised from seed material supplied 
In view of the previous year’s experience, in to the United Provinces exhibited considerably 
1946 after survey the entire crop with low low disease incidence as compared to the local 
disease incidence vras purchased. The work crops. The yield of tubers raised from such 

during the later two years was confined to seed was also considerably higher than that 

Phulwa variety. During 1944, 1945 and raised from the local crops. During 1947-48 
1946 altogether 963, 2,782 and 3,026 maimds a maximum yield of 427 maunds per acre was 

respectively of seed material were distributed obtained at Hapiir and this has been consi- 

to Provincial and State Governments dered by the Department of Agriculture, 

as well as to Military Farm Depots in certain United Provinces, to be the record yield for 

areas. The major portion of the material Phulwa variety. 

wms, however, taken over by the United The disease mcidenccMmd oiitturn of potatoes 
Provinces, Department of Agriculture for from the seed supplied under the scheme and 

further multiplication and distribution. The the local crops are compared in Table L 

^ Table t , 


Disease incidence and yield from crop raised from partially disease-free seed 


Year 

Locality 

Partially disease-free seed 

Commercial seed 

Maximum 
yield in maunds 
per acre from 
partially 
disease-free seed 

Per cent 
disease 
incidence 

Yield in 
maunds 
per acre 

Per cent 
disease 
incidence 

Yield in 
maunds 
per acre 

194646 

Meerut 

3-5 

233 

20-25 

175 

300 

. ■ 

Farrukhabad 

2-10’^ 

.235 . 

60-70 

200 

■ 322 . : ■ 

194647 

Hapur 

3-4 

250 

20-70 

175 



Farrukhabad 

1-2 

220 

50-(50 

150-200 

300 

194748 

Hapur 

1-2 

250 

50-75 

126 

427 


Farrukhabad 


250 

... 

... 

... 


^ The higher disease incidence in Farrukhabad area appears to be due to the badly infected neighbouring crop. 


■: The performance of partially disease-free The germination was almost 100 per cent in 
seed potatoes distributed under the scheme has all the localities where the seed was grown. It 
obviously been extremely^ satisfactory from the has generally been observed that the crop 
point of view of disease incidence and outturn, raised from partially disease-free seed potatoes 
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^ suffered levss from tiie adverse elffict of frost as 

coEipared to the local crop and that the seed 
j appeared to be of better keeping quality. The 

!; crop was also not so severely affected by early 

] blight which appeared in an epidemic form at 

t Hapur in 1947-48. The general growth and 

I development of plants was found to be very 

satisfactory with the result that the growlers in 
i, those localities have shown keenness for having 

; their crop examined for diseases and obtaining 

1 ^ disease-free seed material because of the addi- 

' tional benefit accruing from it. It is, therefore, 

essential that till disease-free certified seed 



tion, partially disease-free seed material be 
multiplied on a large scale and made available 
to the growers as it would considerably 
help in increasing the output of potatoes j)er 
acre. , ,, 

Thanks are due to late Mr. 0. P. llikhi for 
his untiring efforts and assistance in the produc- 
tion and distribution of seed niateriaL Thanks 
are also due to Thakiir Bam Surat Singh, 
Deputy Director (Gardens), Lucknow, for his 
constant oooperatioii during the course of this 
work. 


p 

; , LOCUST VISITATIONS 

V ISITATIONS of locusts winch have, from times immemorial, been consi- 
dered as one of the major enemies of agricultural production have always 
been periodical and during the last 140 years, some 14 outbreaks covering 
1., a period of 10 years on an average have occurred in India. The last two out- 

i breaks, covering the ])eriods 1926-31 and 1940-46 were quite serious. A good 

rainfall which is a boon to the cultivator in many wmys provides, however, the 
most fVivo arable cotidition for locust breeding. The fecundity of the locusts 
is very great: one pair alone is capable of producing nearly 5,000 adults witliin 
a perioct of five months. (P.I.B.) 
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COST OF PRODUCTION OF WHEAT ON THE 
GOVERNMENT FARM, KALYANPUR 

(KANPUR) 


By G. D. AGRAWAL and RAM SARAN 

rTHAEM Management Studies’ represent the 

H most neglected braneli of agricultural 
researclies in India. Even the impor- 
tance of ‘ Cost of Production Studies ’ has been 
seldom realized. They are conspicuous by 
their absence particularly on a continuous 
basis save the Punjab where fanii accounts are 
publMied yearly by the Punjab Board of 
Economic Enquiry. The need of such studies 
was never more than today when the State 
lias to adopt a number of measures, e.g. price 
stabilization, abolition of mmmdari, fixing of 
fair rents and minimum agricultural labour 
wa.ges, crop insurance, etc. In the following 
article cost of cultivation and production of 
wheat has, therefore, been studied on a long 
term basis since 1939-4.0. 

Kalyanpiir Farm 

Kalyai]j)ur Farm is situated on tlie Grand 
Trunk Eoad nearly five miles from Kanpur city. 
The farm is caiial-iiTigated and possesses fertile 
irrigated loam which gives luxuriant plant 
growth. Wheat is generally taken after fallow 
or green mamning with sanaL The cultivation 
operations consist of two to three ploughings 
witli soibturiiiDg plough and five to six plough- 
ings with desi pioiigli. Two irrigations followed 
by weeding and hoeing are given. In years of 
deficient rainfall, however, towards the end of 
September the fields have to be irrigated before- 
preparatory tillage, increasing the number of 
mrigations to three. Often six to eight cart- 
loads of farmyard manure are applied, per acre, 
to wheat when sown after fallow. Cakes or 
fertilizers are occasionally used. The crop 
is usually sown by the middle of October and 
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matures in about six months, Le. mid- April, 
The average area under the crop, on the farm, 
is about 60 acrcB. 


Cost of cultivation 

■ -'I 

Table I gives the cost of cultivation 
and gross and net incomes per acre together 
with the cost of iiroduction per niaund of wheat 
grain. The war had iiicreased the cost of 
tem])ora.ry hiliour and bullock feeds. This is 
} airily responsible for a little rise in the total 
cost of cultivation. But the price disi-urbancoB 
soon subsided and the average of the two 
years, i.e. 1939-40 and 1940-41 is a fairly 
represc'utative figure for the cost of ciiliiva-tion 
of wheat before the war. 

Strictly speaking it may be j)ointGd ou(i that 
the yearly cost figures of Table I are not good ► 

comparables, being dependent on natural 
and local factors whicli materially change tlie 
cultural operations schedule of a year. Of the • 
former, the amount and distribution of rainfall 
and of the latter the availability of labour and 
the manure supply are of importance. Also 
the different cultivation, practices, e.g. the 
number of ploughings, iiiterculture and irriga- 
tions have not been uniform in all the years. 

The rise in the cost of cultivation since 1940- . i) 

41 has been almost continuous. The year 
1945-46 witnessed the higliest increase, the 
index**' ].iaving risen to 207. A detailed study 
of the cultivation records has revealed that, 
taking into account the individual items, the 
highest increase has been in the case of seed 
and manure, the indices being 396 (in 1944-45) 
and 395 (in 1945-46) respectively. The next 
highest increase is to be found in bullock and 
human labour in 1945-46, the indices being 268 
and 208 respectively. 

* The base, for ail the indices given in the article, 
is the average of 1939-40 and 1940-41. /; !■ i 
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Table I 

Cost of GaUivaiion per acre in rupees 


Year Labour BiilloekB 


Ot,to Tofcal expeii- Total Profit 
expeiises diture. iiwome and lotss 


43 O' 

S-fl 

-O g 
N C5 

. ft Q g 
Cm ” bl 

o 


Yield of 
grain 
j)er acre 


fSA § 

I 


OJ tj ' -H 

Ai,l ® ^ 
S U3 sS 


1939-40 

42*98 

49*17 

68 * 55 ■ 

160*70 

140-22 

20*48 

4-40 

Mii. 

28-68 

Bs. 

3*69 

, as. 

0*67 

1940-41 

33*33 

32*22 

56*34 

121-89 

164-81 

42-92 

2*11 

30*96 

3*50 

1 *00 

1941 -42 

33-64 

35*19 

80*50 

149*33 

239*90 

90*57 

2-89 

25-95 

6*38 

1*60 

1942-43 

27*33 

34*37 

88*59 

150-29 

394-83 

244*54 

2*85 . 

23 -51 

13*25 

20*0 

1943-44 

37*40 

67*18 

98*32 

202*90 

311 *03 

108-13 

4*35 

15-12 

11*50 

5*00 

1944-45 

47*86 

71*46 

99*30 

218*62 

351*05 

132-43 

5*23 

20-42 

11*69 

2*86 

1945-46 

79*44 

108*96 

105*32 

293*72 

413*02 

119-30 

6*61 

20-94 

12*31 

4*00 

1946-47 

57*48 

106*60 

100*63 

264*71 

374*35 

109-64 

7*12 

21-14 

12*31 

3*00 

1947-48 

62*37 

91*99 

107 *31 

261*67 

590 -99 

327-32 

6*88 

21-65 

22*00 

3*00 


* other Expenses ’ in Table I column 4 include 
expenditure on land^ seed, manure, irrigation, 
machinery, repairs of the dead stock, super- 
vision, iniscellaneous, interest on working capital 
and ia>stly the depreciation and interest on 
lixed capital. The charges under land and 
depreciation and intercist on lixed capital liave 
remained stationary. S upervision. charges 
have increased since 1942-43 owing to an in- 
crease in pay and war allowances of the super- 
visory staff. The interest lias been charged at 
the rate of 6 per cent per aimnm for six montlis 
on the total working capital and at the rate of 
3 per cent on the fixed capital. It is clear that 
the increase in cost has been all round except 
land and depreciation and interest on lixed 
capital. The two main factors which liavo 
materially ioliuenced the rise of cost of cultiva- 
tion as a whole are human and bullock labour 
as they together constitute 57*4 per cent of the 
total cost of cultivation of the crop. 

Cost of production 

With the rising prices the cost of cultivation 
per acre has shown a progressive increase. 
Ordinarily it varies within' a narrow range but 
the cost of production per maund of grain 
shows wide and violent fluctuations as it 
depends on the yield which itself is very vari- 
able and uncertain on account of a number of 
natural factors over which human agency has 
no control. The variation in the yield of grain 
l)er acre is from 15*12 to 30*96 maimds. the 


average for the period being 23*16. Similarly 
the cost of production per maund has varied 
from Bb- 2*11 to Bs. 7*12, the average being 
Bs. 4*74, The average cost of production for the 
last three years, however, is Bs. 6*87. The cost 
of production of grain has bccji calcubated after 
deducting the income from bJmsu fi:om the total 
income. 

Table 11 gives the percentages of expenditure 
under different heads for the pre-war period and 
the present times and shows how the relative 
different rates of increase have affected their 
relationship to the total cost during the two 
periods. 

As rent and irrigation charges have varied 
but little, the per-war ratio of their cost to the 
total cost of cultivation, i.e. 11*9, lias come 
down to 7*1 for the current years. Supervi- 
sion too shows a decrease but much less when 
compared to that of rent and irrigation, 
centage expenditure on bullock labour has, on 
the other hand, increased from 28*8 to 36*4. 
The increase is due to the high maintenance 
cost in spite of nearly three times increase in 
the wages, the decrease in the ratio of labour 
cost to total is due to a reduction to half in the 
quantity of labour units used. 

Table III below gives the extent of hiimaa 
labour and cattle hour units'^' used per acre 
and their rates per day. 

*Human labour and bullock hour units mean the 
amount of work done by a male adult and 
of bullocks, for one hour respectively. 
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Table II 
Expenditures under varmis 


Heads of 
expen ditiu'e 


Pre-war (Average of 
193940 and 
194041) 

*1. Actual ex- 
penditure 10‘5 38-16 40*69 8*44 4-66 6*34 3*35 6*26 8*75 0*46 3*69 10*00 

2. Percentage 

to total 7*4 27*00 28*8 6*0 3*3 4*5 2*4 4*4 6*2 0*3 2*6 7*1 

Present (Average of 
194647 and 
194748) 

"**1. Actual ex- 

i^eiiditm-e 10*5 69*93 96.30 23*73 16*31 7*66 7*91 11*41 12*50 0 00 0*94 10*00 
. 2..' Percentage . 

to total 4*2 22*7 36*4 9*2 6-2 2-9 3*0 4*3 4*7 0*00 2*5 3*8 

* Figures are in rupees. 


Table III 

Labour and oattle hour uniis used and their rates 
Per acre I I 


Per hour unit 



Temporary 

Permanent 

Total 


Temporary 

Permanent 


Cattle 


labour 

labour 

labour 

wHiuviv# 

labour 

labour 








as. 

ps. 

as. 

p.s. 

as. 

ps. 

1939-40 

609*6 

345*6 

965*2 

184*8 

0 

7*14 

0 

11*28 

4 

1*0 

1940-41 

603*2 

203*1 

806*3 

154*6 

0 

7*03 

0 

11*93 

3 

9*0 

1941 42 

386*2 

294*1 

680*3 

152*6 

0 

7*68 

0 

11*78 

3 

9*0 

1942-43 

218*0 

270*4 

489*3 

92*2 

0 

8*73 

1 

0*40 

6 

2*0 

1943-44 . 

213*0 

243*2 

456*2 

106*6 

1 

0*70 

1 

6*70 

10 

1*9 

194445 

156*9 

294*6 

450*5 

91*5 

1 

0*20 

1 

, 9*47 

i2. 

8*0 

194546 

157*3 

303*6 

460*9 

123*5 

I 

5*33 

2 

8*33 

12 

2*0 

194647 

100*2 

348*3 

448*5 

94*8 

1 

5*00 


2*89 

16 

6*0 

194748 

145*4 

320*3 

465*7 

126*2 

1 

7*48 

2 

4*52 

11 

9*0 


There has been a remarkable decrease in 
the nse of temporary labour because of its 
scarcity. Whereas the average employment per 
acre during 1939-40 to l94i-42 was 67 labour 
days of the temporary' labour and 35 of the 
permanent, the former has come to even less 
than half of the permanent in the current years. 


Last nine years’ average of labour days is 75 
of labour aiid 16 of cattle. 

Temporary and permanent labour rates have 
increased nearly three times, the indices being 
272*9 and 286*6 respectively while the increavse 
in cattle rates is more than four times, the 
index having risen to 438*8. 
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Cultivator*s cost of production 

It would be wrong to consider tliese figures 
as representative of the farmer’s costs. Where- 
as the Government farms are able to obtain 
most of their supplies at controlled prices, 
cultivators have to pay enormously. For instance, 
the farm under study gets cattle dung and wool 
waste manures on very favourable terms from 
the municipal markets and the local woollen 
mills, the facilities forbidden to cultivators. 
The high prices of capital items, e.g. the 
bullocks, implements, macbinery, etc. are not 
reflected at all in this study for the farm is an 
old established one and replacements during 
these years have been few. Cultivator’s 
poverty stands in the way of the use of the 
desired quantity of capital. He invests 
little on farm buildings, bullock-shed, land 
improvement, fencing, better implementB and 
good bullocks. In spite of the very high rent 
which he has to pay he fails to make the best use 
of the land on account of lack of funds and 
facilities of good seed, adequate quantity of 
manure, irrigation, etc. His bullocks are small, 
under-sized and half-starved. The small hold- 
ing hinders his putting any area under fodder 


for his stock. This all is reflected in poor tillage 
and low yield. His cost of cultivation per 
acre is, therefore, less but considered relatively 
is considerably higher. His average cost of 
production per maund can safely be said to be 
more by 25 to 50 per cent. This is further 
supported by the studies of the Agricultural 
Iconomics Section of the Government Agri- 
cultural College, Kanpur, on idie cultivators’ 
holdings for 1946-47 and 1947-48. However to 
obtain representative figures, there is great 
need for setting up organizations for such study 
in, the provinces of India. The importance of 
cost studies on long term basis on representa- 
tive holdings of cultivators need not be further 
emphasized. Their absence leaves a vaciiunoi in 
the economic researches carried out in the 
country as a whole. 
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FREEZING POINT OF MILK AND ITS APPLICABILITY 
TO DETECT ADULTERATION OF MILK 


By NOSHIR N. DASTUR 

C OMMON tests like fat and solids-not-fat 
uanally applied for the detection of adul- 
teration of milk with water allow a coiisi’- 
derable amount of adulteration to take place. 
This is largely due to the fact that pure milk 
shows great variation in composition, and also 
because buffalo milk whicd^ is richer in total 
solids than cow milk is used freely for adultera- 
tion. A method tliat will permit the detection 
of adulteration with very small quantity of 
water will, therefore, prove useful and help 
to check this evil which, is widespread in tlie 
urban centres. This method should be such 
that it can be used with cow and buffalo milk 
without creating ambiguity. 

A test which is finding greater use for quality 
control work is the freezing point of milk. The 
freezing point depression of milk is produced 
by constituents 'which are in solu tion in the milk 
serum, the most important of which are lactose 
and eliloridc. These together account for 
nearly 75 per cent of tJie observed depression 
in freezing point. The amount of lactose and 
chloride in milk are so adjusted by nature that 
any increase in one results in a corresponding 
decrease in the other and mce versa. It is 
largely for this reason that milk has such a 
constant freezing point. Constituents like fat 
and casein whiclt ui’c not in true solution, in 
milk do not contribute anything to the observed 
value. This makes tlie test .independent of the 
most variable factor ill milk, naniely, its fat 
percentage, and so useful for detecting adul- 
teration. A series of exhaustive, investigations 
with the milk of western breeds of cattle have- 
shown that the freezing point depression is the 
most constant pliysical jiroperty of milk and 
is not affected by such factors as naturally 
occurring low solids-not-fat or any hereditary 
and environmental factors. The minimum 
depression now utilized for legal purposes in 
western countries is 0:530X-. Application of 
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this test in India can therefore be expected 
to furnish a remedy for the difficulties already 
mentioned. Before this ean be done, it is 
necessary to find out the freezing point of large 
number of cow and buffalo milk samples, and 
likely factors which may influence the value. 
A detailed study was therefore taken up recently 
at this Institute under a scheme financed by the 
Indian Council of Agricultural Besearcli. In 
the following a summary of important results 
is given . 

The freezing point of milk can be determined 
by using different techniques but for analytical 
work the determination is always done with the 
Hortvet Cryoscope. The apparatus coiiBists of 
a thermos flask in the centre of which, is kept 
a glass tube containing the sample of milk. 
Surrounding this tube is a metal tube with a 
very small air gap in which is put some alcohol 
to make an even contact. The flask contains 
ether in which the inetal tube dips. In the 
tube containing milk a special thermometer is 
kept which reads betwee .31 the range -fl^ to 
—2^0. The thermometer should he of guaran- 
teed accuracy and capable of reading to 1 /lOOO 
of a degree. ^ W through ether, 

due to evaporation of ether, the. temperature 
of milk begins to fall. Actually the milk is 
super-cooled to ahotit *— IT. At this stage a 
thiy crystal of icc- is int/rod need to start freezing 
when tile temperature begins to rise and roaches 
a steady value. This is taken as the freezing 
point of milk. When using the apparatus a 
constant check is kept over the accuracy of the 
theTmometer. The reading ohtained is not 
the true freezing point of milk as the apparatus 
gives a value which is lower by 0‘015T, 
However, according to accepted standard no 
attempt is to he ma-de to correct the ’observed 
reading. 

Minimum freezing point of milk 

Trials were first carried out with samples of 
milk of known purity to find out the average 
value for freezing point and the likely variations. 
For this purpose nearly 560 composite samples 
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of milk from Gir, Saliiwal, Siridhi, Tliarparkar 
and cross-bred cows, and 200 samples of Dhar- 
war and MnrraK buffalo milk produced in the 
Institute farm were analysed over a period of 
18 months. The ayerage freezing point of 
cow milk samples was — 0*548^0., and 
that of biiffalo milk ---0*549%^^^^^^ ^ 97 

per cent of alb the samples examined show 
freezing point depression greater than 0*530°C.3 
and so this value can be taken as the minimum 
limit for prescribing legal standards. In the 
case of cow milk nearly 96 per cent of the 
samples had freezing point within the range of 
-—0-531°C. to •— O'bBO^^C. Buffalo milk samples 
show a wider scattering, only about 81 per cent 
of the samples lying within the range noted 
above; 

The above results were obtained under 
Bangalore conditions, but to verify them nearly 
300 saiCples of pure milk were collected from 
different farms in India and tested by this 
method. The samples were preserved with 
mercuric perchloride added at the rate of 
0’075 per cent. By this method it was possible 
to preserve milk over a month. The observed 
freezing point was corrected by —0*200°C. as 
the preservative added lowers the freezing 
point. The results again confirmed that the 
minimum depression for milk can safely be 
taken as0-530°C. 


Effect of various factors on the freezing 
point 


It is well known that the composition of 
milk is affected by several factors, e.g, the 
breed, individuality, season, stage of lactation, 
feed, etc. The effect of some of these factors 
was therefore studied with a view to find out 
how they will affect the results of freezing 
point test. 

(i) Breed of the anmrxl : Freezing point of 
milk of cross-bred, Gir, Sahiwai and Sindhi 
cows, and Miirrah buffaloes were determined. 
The average freezing point depression was 
within the very narrow range of 0-546° to 
0\549°, thus indicating that not only the breed 
of the . animals had no marked effect bn this 
value, but also that cow and buffalo milks give 
the same average value. 


(ii) Individmlik/ of anmids : A further 
study was <3arried out involving the analysis 
of nearly 580 samples collected from individual 
animals of Sindhi and Hurrah breeds. The 








average freezing point was— 0'549°C., and nearly 
96 per cent of samples gave freezing point 
depressions greater than the minimum value 
of 0-530°C. The test is therefore equally use- 
ful, both for mixed milk samples and for samples 
from individual animals. 

(iii) Freezing 'point of colostral milk : Colos- 
trum gives a greater depression than normal 
milk, the average being 0'580. This larger 
depression in the freezing point wdll not in any 
way interfere with the apj)lieation of this test 
for legal work, as for quality control only the 
minimum value is of importance. 

(iv) Effect of season : The values for the 
freezing point of milk from different breeds 
of animals studied over a period of one year 
did not reveal any change which could be 
ascribed to the change in the seasons. 

(v) Effect of separation and hoiling : Separated 
milk, prepared from the same samples of whole 
milk gave identical freezing point. This, as 
already indicated, is due to the fact that milk 
fat which is in the form of an emulsion does 
not contribute anything towards tlie observed 
freezing point depression. Heating milk to 
pasteurization temperature had no effect on 
the freezing point. Boiled milk shows greater 
depression than raw milk and this value does 
not change on storing the heated sam]3le&i. 

(yI) Effect of preservatives : Preservatives 
enter into solution in the milk and, therefore, 
markedly alter the freezing point, the change 
depending on the nature of the preservative 
and quantity added. It is therefore desirable 
that samples to be tested by this method should 
not contain any preservative, and if at all 
they have to be stored, they must be kept in 
a refrigerator. If any preservative has been 
used its nature and amount should be known 
so that a correction can be applied for it. 

Addition of preservatives and other subs- 
tances like sugar, even in small quantities, 
markedly lowers the freezing point of milk. 
Hence if such foreign substances are added to 
milk their presence will not go undetected. If 
along with substances which lower the freezing 
point, say water is added to counterbalance the 
effect, such an addition will at once become 
evident when the sample is tested for the 
percentage of solids-not-fat and fat by thfe 
regular methods in use, 

(vii) Effect of acidity development in milk: 
Development of acidity in milk increases the 
freezing point depression. It is, therefore, 
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eBsential that samples tested should be whole- 
some with aciditj not exceeding 0*19 per cent 
lactic acid, and in addition should not give a 
I-, positive boiling test at the time of testing. 

If these precautions are not observed, some 
quantity of added water will go undetected as 
I the developed acidity has a tendency to mask 

I the effect of such addition, 

' ' , . ■ . 
Detecting of adulteration with water 

Experiments carried out in the laboratory 
show that addition of three per cent of water to 
milk is easily detected when the original freez- 
*! iiig point of milk is not known a-ssuming the 

minimum freezing point of milk to be —0*530°C. 
T(3sts cammed out for fat and 8.N.P. on the same 
samples of milk revealed the sensitivity of this 
test. For example a sample of cow milk gave fat 
5 ’5 per cent, S.N.F. 9*47 per cent and freezing 
point —0*548®C. When adulterated with 10 


POWER MAKING DEVICE INVENTED IN AUSTRALIA 

I N recent years Australian formers have invented or ada,pted a remarkable 
number of machines and devices to ligliten labour or enable farm operations 
to be carried out more quickly or efficiently. There has been notliing 
makeshift about these inventions. Many of them have subsequently been 
accepted by manufacturers for regular production. 

One of the latest and simplest of these devices has been designed by Mr. W. 
H, Tann, who farms at Beech Forest, in Victoria. It is a horizontiil metal pdate, 
fitted witli a series of vertical tynes. It can be msed to replace the blade on 
a bulldozer, from which it dilTers as a gardening fork differs from a spade. 

In use, the tynes cut through the earth to a depth of 1,5 inches, and sift out 
buried objects without carrying away the topsoil. Its most obvious use 'would 
be in clearing land of roots after scrub had been burned off, but it might also 
prove of value in preparing rock-strewn land for cultivation with an ordinar}?- 
plough . — Australian AgncuUural Newsletter , No. AGN I2bi, 


per cent of water, the respective values were 
4*90, 8*52 and ■-r~0*489°C. A survey of milk 
sold in the local market showed that nearly 
75 per cent of the samples tested contained 
added water, though many of these gave normal 
values for fat and S.N.F. These results will 
illustrate the utility of the freezing j 3 oiut test 
for detecting adulteration with water. 

It is hoped that the data presented here will 
help the public health authorities to prescribe 
this test for quality control work. Though 
the method is a little time- consuniing and 
costly, it is only by the application of such a 
method which gives clear cut results, tliat the 
evil of adulteration can be successfully wiped 
out. It may also be added that like every other 
method the freezing point test has its weaker 
points, and the test should therefore be used as 
a supplement to the results of fat and specific 
gravity, and not to replace any quicker and 
useful tests. 
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BIRDSFOOT TREFOIL 

By M. R. PANIKKAR 

F I9DDEE probleDi is as as food However, none of these varieties flowered till 

problem, and is coiiaidered as April 1949, though artificial illumiiiation has 

the latter in all agrieiiltairally advanced induced it. 


countries of the world. The need for inereaBing 
the acreage under fodder crops in India or 
supplementing the fodder resources has been 
expressed time and again, ^^t present there 
are only 304*3 inillioii tons of fodder available 
as against recfiiirements of 608*5 million tons. 
The area of cultivated land available per head 
of bovine po|mIation in India is only 1’8 
acres, as compared with 3*4 acres in Great 
Britain, 4*5 acres in New Zealand, 24‘9 acres 
in the IJ.S.A. and 31*4 acres in Canada. Except 
for a few seasonal crops grown under irrigation, 
and which too are not avaikhle everywhere, 
there is no largescalo fodder cultivation or 
pasture development in India,, No serious 
attempts have so far been made to explore and 
exploit tlie indigenous sources of fodder and 
forage plants, nor, barring a few exceptions, 
for the introduction of suitable exotics. 

The scheme for the collection of useful 
indigenous and exotic plants sanctioned by the 
Indian Council of Agricultural Research and 
worked in the Indian Agricultural Research 
Institute, New Delhi, is however believed to be 
a prologue for a full-fledged Bureau of Plant 
Introduction, which is a necessary organim- 
tion an an agricultural country. Through 
such an organization it will be possible to 
procure and introduce into the country many 
valuable plants which are cultivated for fodder 
purposes and otherwise in other countries. 
The Birdsfoot trefoil (Lotus eormcuhtus L.) is 
one of these plants which is on the list of the 
Bureau of Plant Introduction. A semi-erect 
and another spreading varieties of the plant 
were obtained by the Indian Agricultural 
Research Institute from Soutli America 
(Drugiiay) and theU.S.A. (Montana) respectively 
for trial. Sowings were made in October 1948, 
bi^t the growth of the plantvS were slow, and in 
six months they were hardly nine inches high. 


M. B, PANIKKAB, M.so., is a Teohnical Assistant 
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Distribution and characteristics 

In this sliort note it is intended to describe 
briefly the main points of the plant, about 
which several enquiries have been received in 
the Indian Council of Agricultural Research. 
Stracheyl noted this yellow flowered herb 
blooming in April-September at 4,000 to 7,000 
feet above the sea-level in the rainy regions of 
the Himalayas, at Almora, and mentioned that 
its distribution extends eastwards to China 
and westwards to Britain. It is also reported 
as growing wild in the Punjab by Sampson^. 
It is a leguminous fodder plant of temperate 
regions, but with a wude range of adaptability 
to varied soil and climatic complexes. It is 
salt- tolerant and a variety L. cornicuhkis var. 
temiifoKus is reported^ to have high salt toler- 
ance and can stand liigh summer temperatures. 
However it grows in areas with low temperature 
and abundant rainfall, as well as in warmer 
climates with lesser rainfall. It is also useful 
for water-logged soils, particularly Mie narrow- 
leaved variety, and at the same time it is a 
good soil binder and is more drought-resistant 
than most of the shallow-rooted leguminous 
fodders. Another advantage with this plant 
is that it persists and flourishes at lower levels 
of fertility unlike many other forage legumes, 
produces good pasturage, alone or in mixtures, 
and provides fodder for late summer feed and 
autumn grazing^. 

1. Stracliey, Bloharcl (190(>), Catalogue of the Plants of 

Kumao7i, etc. Beviaed and supplemented by 
J. P. Duthie, p. 42., Lovell Reeve and Co., 
Ltd., London. 

2. Sampson, H. 0. (193f), Cultivated Crop Plants of 

the British Empire and the Anglo- Egyptian 
Sudan, pp. 105-9. Kew Bull, Additional Series 
12, H, M, Stationery Office, London. 

3. Ayers, A. D. (1948). Salt Tolerance of Birdsfoot 

trefoil. Jour. Amer, Bog, jigro7t, 40 1 331-34. 

4. McBee, Ronald (1948). A (general View of the Le- 

giiminosae, pp. 711-12. Grass ; The Year Booh 
of Agriculture, 1948. U.S.A, Department of 
Agriculture, Washington. 
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Tt is a fine-stemmed leafy perennial, some- 
what decumbent when growing alone, though 
fairly npiight in thick stands. Leaves are 
sessile along the stems and have five leaflets 
varying in shape from linear to oval. Flowers 
are yellow and showy, borne on long flower 
stalks which carry several or more characteristic 
spreading pods resembling birds foot, which 
gave the name to the plant. The aniniite seeds 
scatter readily from pods. The root system of 
the plant is deep with tap roots and branching 
laterals. 

Gultivation 

For ^'he cultivation of the plant, a good 
and firm seed bed is prepared and seeds are 
sown at I to | inch depth at the rate of 5 lb. 
of seeds per acre when sown alone, but leaser 
in mixtures wdth companion crops. As the 
stem of the plant is weak, it is desirable to 
sow it mixed with a strong supporting grass 
to prevent lodging. At the same time plants 
offering excessive competition in mixtures, 
and definitely injurious to the crop, are to 
be scrupulously avoided. For pastures, this 
trefoil gives best results when sown with sward- 
producing grasses like Kentucky blue grass 
{Poa pratensis), Timothy {PMeum pmtense) 
and Cocksfoot (Daetylis glomerata). However, 
even where growing conditions are fitvourable, 
and good soil preparations are obtained, the 
use of the companion crops in mixtures retards 
the seedling , development, though their effect 
can be partly lessened by having a sowing 
a below-normal rate of the former. This legume 
is to be supplied at planting time with a special 
inoculam of symbiotic rliizobia different ironi 
that of the common rhkobia^. Its response to 
fertilizers resembles that of other legumes and as 
with most of them, fertilizers high in phosphate 
will increase yield and often can be used with 
advantage. 

The plant flowers and fruits within four to 
five months. Harvesting it for hay is not 
difficult, but not so for seed. The seed ripens 
-unevenly and shatters easily necessitating great 
care in handling to prevent its undue loss. 
Only 50 to 1001b. of seed can be expected 
from an acre of the crop. The problem of 
pests and diseases is not serious, as the plant is 
not affected by them to any large extent. 

6 . MacBonaM, H. A. (1947). Birdsfoot trefoil (Loins 
Oorniculaius L.) : Its Characters and Potentialities 
as Porage. Memoir No, 26 I 5 Cornell Universities 
Agricultural Experimental Station, U. S. A. 


Fodder value 

Primarily used as a fodder plant, as other 
trefoils, it has high feeding value both as 
pasturage as well as for hay. Nitrogen, 
phosphorus, calcium, lignin and other nutrient 
contents are comparable to those in lucerne 
{Medicayo satlva) for hay and white clover 
[Trifolium f^pens) foT pastures. The cyano- 
phoric properties, though varying, have in no 
case produced any harmful effects. Hydrocyanic 
acid poisoning has not been found where stocks 
are fed on this trefoill^. It also compares 
well in palatability with other legumes of 
similar nature and stage of maturity. This 
fodder legume seems to be particularly useful 
for providing late summer feed, as it remains 
green in the autumn for several weeks after 
the other legumes have been seriously injured 
and defoliated by frost. It is a good soil 
binder for anti-erosion purposes too. In 
trials for reclamation of seriously eroded wheat 
lands in the Andean regions ' of Venezuela, 
it is reported^ to have developed satisfactorily. 
The deep root system together with laterals, 
branching profusely in the upper soil zone, 
appear to give definite advantage to the plant 
over a wide range of environmental conditions. 
It is a suitable species for water-logged areas 
too, and is considered as promising for renova- 
tion and maintenance of marginal and sub- 
marginal lands^. 

Though slow to establish, and may be 
seriously injured where unfavourable condi- 
tions exist during the sowing time, this trefoil 
is of special value for fodder because it is deep 
rooted and there is growth even in late summer. 
It is more drought-resistant than shallow- 
rooted legumes like the white clover. On 
the soils adapted to the cultivation of lucerne, 
the yield for hay of trefoil is lower than that of 
lucerne ; but it is more persistent and gives 
higher yield of forage. Its soil lime require- 
ment is less than for lucerne. According to 
Ayei's^ it compares favourably with alfalfa 
and appears better adapted to salinity and 
higlm.r temperature than red, alsike, 
ladino and strawberry clovers. Unlike red 
clover {Trfolmm pratense) which gives higher 
yield in the first year, but does not persist 
beyond that period in any appreciable quantity, 
birdsfoot trefoil persists and continues to 

0 . Bosevere, G. N. (1948). The Grass Lands of Latin 
America, pp. lOA BuU, 86 . 1. A, B, Aberystwyth, 
Great Britain. 
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prodiico as r pGrenniai. It disc coBiparevS 
favoutaWy wifcli wild white clover. Though 
it cannot compete with such crops as lucerne 
or red clover for hay production on better 
soils, and under short rotation system of 
farming, it does present possibilities for hay 
and pasture production on secondary and 
poorer soils where lucerne is not successful, 
where red clover is too short-lived foi the 
rotation used and summer conditions too dry 
for persistence of white clover. 

Strains mid varieties 

Strains of this plant are variable and regional 
stj'ains developed show marked differences 
with reference to habit of growth and adapta- 
tions. Perhaps these explain , the initial 
unsatisfactory results of the trials with American 
samples at the Indian Agricultural Research 
Institute. Indigenous varieties from the Punjab 
and the United Provinces would, on trial, 
probably have given a quite different result. 
Nonetheless, selection and breeding are consi- 
dered to be two of the most promising means 
of improving the crop. 

There are a few more species under the 


gamiB Lotus i some of which too seem to have 

agricultural importance. 

(1) JSote uligiuosus Schkulir is the Big 
trefoil Its seeds are bigger than those of 
the Birdsfoot trefoil. The roots have under- 
ground root stocks or rhiziomes. But it is 
less winter “hardy, much less salt-tolerant 
than i. corniculaius var. ienuifolius and 
has succeeded only in regions with compara- 
tively milder climate. However, it is widely 
grown in the wet pastures of South *WevSt 
Australia. In New Zealand it has been found 
useful in the improvement of marshy dr peaty 
lands where other legumes failed to thrive. 

(2) X. angustissmus Linn, is of European and 
North Asian origin and grown as a pasture 
plant on light swampy soils. It has been sucess- 
fully introduced in West Australia. 

(3) L. australis Andr. of Australian origin, 
is a valuable indigenous forage plant of the 
dry areas of Australia. 

(4) X. hispidus of Europe and North 

West African origin is grown on lighter swampy 
soils of West Australia. 

(5) Lotus sp : Many unspecified species of 
Lotus are of use as green fodder in Malta. 


PUREST BEES 

A CCORDING to Australian apiarists the world’s purest bees are at 
ZA Kangaroo Island, South Australia. They are descended from 
^ *^imported from Italy about 70 years ago and are the only bees of their 
type left ■ in 'the ' ■ ■'x* - i. ■ - ■ 

* The bees were released on their arrival at Kangaroo Island and iorgotten 
until a few years ago. Then the South Australian Depart meot of Agriculture 
decided to breed them scientifically to retain the strain. Mow five apiaries 
have, been established which house about 30,000,(X)0 bees, and a brisk trade 
has been established for their honey and for export of queen bees to various 
parts of Australia and to other countries. 

Recently, three queens with 25 workers were sent to Egypt packed in small 
boxes measuring four inches long and half an inch deep. Boxes had three 
circular compartments which allowed the workers’ movement but restricted the 
queens to the cells in which they were placed. The consignment travelled by 
ordinary mail and arrived safely. 

Kangaroo Island bees are Ligurians and are in demand because they are quieter 
than the black bee. Slightly longer than the black bee, Ligurians have defined 
waspish markings. 

In Italy, the Ligurian has crossed with other types and the purity of type 
has been lost , — Australian Agricultural Newsletter^ No. AGN /254. 
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WATER CONSERVATION AND FLOOD CONTROL 


ByP. V. C. RAO 

T he United Nations Economic Com- 
mission on Asia and' tlie Far East liad 
recently set tip a Flood Control Bureau 
consisting of tliree to five experts wiiose busi- 
ness it would be to collect, correlate, and co- 
ordinate information and action programmes 
relating to tlie flood liazards in the Asian 
countries. It is also meant to facilitate train- 
ing and exchange of experts between the various 
Governments. Its scope of operation is neces- 
sarily of an advisory nature on the problem of 
flood control without taking into account tlie 
wider problem of water conservation. It will 
have to be examined whether such a limited 
range of approach will help the solution of the 
problem in any eflective manner. 

A study of the history of floods would reveal 
that they are caused mostly by the rapid run- 
off of the rainfall and snow water at a rate 
exceeding the carrying capacity of the streams 
into which the surface waters of the watershed 
are discharged. When there is an excess of 
rainfall, the surface soil gets saturated quite 
soon with the resultant dowuipour running 
down the creeks into torrential streams that 
flood regions all around. In the absence of a 
cover of growing vegetation or a ground cover 
of vegetal litter, the rain striking the ground 
picks up fine paTticles of the substrata soil to 
produce a muddy suspension which closes soil 
pores, thus preventing further infiltration of 
water. Such premature saturation of soil and- 
the consequent acceleration of the run-off 
occurs on the lands shorn of the woods and 
other vegetal cover. Widespread agricultural 
operations of unprotected fields on hazardous 
lines help rapid erosion of the porous surface 
soil and consequent exposure of the hard 
substrata. Greeks and gullies act with the 
same menacing force of rapidity as up and down 
furrows of slopy uplands. The streams gather 
in momentum while running down the plains 
with the added strength of the gutterfl.ows. 
Tie barren watershed is thus the primary cause 
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of valley floods. 

Land under cover of thick vegetal growth 
retards run-off and retains the optimum storage 
for slow infiltration by the soil. The vegetal 
cover also makes the land more cracky and 
absorptive. The early studies showing the 
relation of erosion control to flood control was 
made by George Marsh in the early seventies 
of the last century. He said in his book 
The East as Modified by Human Action ; ‘ The 
felling of woods has been attended with momen- 
tous consequence to the drainage of the soil, 
to the external configuration of its surface and 
probably also to local climate, and the impor- 
tance of human life as a transforming power is 
perhaps more clearly demonstrable in the 
influence man has thus exerted upon superficial 
geography than in any other result of his 
material effort 

It is therefore no exaggeration to conclude 
that the decline of the Asian nations began 
with the utter destruction of the primal woods 
and grass lands. Vast stretches of plains had 
been stripped off' their valuable soils by wind 
and water erosion and cancerous gullies defaced 
the entire landscape. Erosion and floods 
became interacting forces and brought about 
integrated ruination. The Central Asian plain 
and the Chinese vailleys have been victims of 
cyclic floods engulfing entire regions. They 
should curse the past generations for their 
destructive play with the woods and the grasses. 

Even in an advanced country like the U.S.A., 
efforts of flood control had till recently been 
confined largely to the construction of louvers^ 
flood walls, flood ways, equalising reservoirs 
and similar devices in the larger streams. In 
other words, the main efforts to control floods 
had been confined to downstream by structures 
which provide emergency protection from the 
menacing effects of floods. Eegarding the 
efficacy of such downstream engineering 
structures alone for the prevention of fl^oods, 
Mr. Bennett, Head of the U.B.A, Soil Conserva- 
tion Service, says : ‘ Flood control programmes 
to downstream installations do not provide the 
benefits possible in a more comprehensive attack 
on the problem, such as undertakes to conserve 
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rainfall in fields, pastures, and woodlands 
over the entire watershed. The purely engi- 
neering downstream plan overlooks the possi- 
bilities of conserving potential flood watera for 
useful purposes, on the land ; it fails to consider 
conservation of the land itself and the necessity 
of preventing damage to downstream flood 
con W works by the deposition of erosional 

debris ..... 

As a result of nationwide investigations 
conducted by the Water and Power Commission 
of the American Federal Government, the 
Omnibus Flood Control Act of 1936 provided for 
' investigations of watersheds and measures 
for run-olf and waterflow retardation and soil 
erosion prevention on watersheds under the 
jurisdiction of the Department of Agriculture. 
Under the provisions of this Act, detailed 


investigations and surveys should be conducted 
by this department for the delimitation of the 
critical areas which are the nerve centres of the 
mil-off streams in the whole watersheds. This 
involves a plan that provides for the integration 

of the various action programmes of the 

Department of Agriculture uiider the aegis of 
the Soil Conservation Service, and the employ- 
ment of structural control measures by the 
War Department. 

The Flood Control Bureau set up by the 
ECAFB slioiild, therefore, take up under its 
purview a complete programme of Soil and 
Water Conservation which would provide not 
only an effective means of flood control but also 
scientific agriculture with optimum food output 
at substained soil fertility, and efficient forest 
regeneration and maintenance. 


TECHNICAL AID FOR UNDER-DEVELOPED COUNTRIES 

I NDIA'S claim for technical assistance under President Truman’s programme 
of aid to under-developed countries was xwessed by the National F.A.O. 
Liaison Committee in India, at its first meeting lield in New ^ Delhi. It 
recommended that the Indian Delegation to the F.A.O. meeting should 
emphasize this point, in view of the urgent need for agricultural and industrial 
development of India. Mr. K. L. Panjabi, Agriculture Secretary, said that the 
announcement earlier this year by the U.S. President for technical assistance 
to under-developed countries raised hopes that technxca] skill and equipment 
would be available to India for nation-building activities. This matter, he 
added was discussed at various meetings of the specialized agenems of the 
United Nations, namely, the FAO, the BCOSOC, the TLO and the WHO and 
the impression gathered was that about 35 million dollars would be contributed 
by the U.S. A. Government for this purpose. But recent infomiation from 
the ECOSOC, which was the coordinating authority for such aid, indicated that 
a much smaller amount would he available. Emphasizing India’s claim, he 
said that India did have certain amount of technical knowledge and skill in 
carrying through nation-building activities but her main difficulty was lack of 
necessary mechanical equipment; for example, the ' know how ’ of plant 
protection work was available in India, but the main difficulty was lack of equip- 
ment, machines and insecticides to undertake operations on a large scale. 

Discussing the International Rice Commission’s Report, the Committee 
recommended that the Indian Delegation should obtain information on advance 
methods of production in different countries and suggested that exchange of 
experts would be a useful move in this direction. Provision of irrigation 
facilities and adequate storage arrangements were particularly emphasized 
Food Bulletin, September 19, 1949. 




What the Scientists are doing 


THE MEDICINAL PLANTS AND FOOD POISONS 

INQUIRY 

A SUMMAEY of tlie main acliievements This Sche^ne has helped actively in the 
of ' The Medicinal Plants and Food syvsteinatic study of the poisonous plants 
Poisons Inquij^y ' over which the Indian growing in India. This work is of consider- 
Council of Agricultural Eesearch has spent able importance not merely from the point of 
about Es. 1/285684 during the twelve years of view^ of medical practice, but also from the point 
its existence is given below : of view of the veterinarian and poisoning of 

This Scheme has dehnitely advanced the the livestock. It is also of great economic 
knowledge with regard to the pharinacopoeial significance. The toxicological aspects of 
and allied drugs growing in India, and in this plants in common use such as AconUuntj Bar- 
way has brought them into increased use in the ringlonia^ Calotropis^ Nerium, etc. have been 
manufacture of preparations iised in ordinary worked out and a much needed note of warning 
medical practice. It has helped to develop against their indiscriminate use by the uii- 
the drug manufacturing industry in this qualified indigenous jiractitioners has been 
country on sound lines, which is the only way sounded. The survey of this grou[) has been 
in which the masses of India, whose economic com^deted and the monographs on the 
condition is low, can get medicinal preparations poisonous plants of India will serve as a guide 
at prices commensurate with their means. A and as a basis for future work to those interested 
number of manufacturing films have come, into in this field. 

existence and instead of concentrated extracts This Scheme has investigated some 
which were formerly imported, diluted and common food poisons of this country such as 
bottled, practically every kind of galenical Ickesmi dal {Lathyrm satims), Indian millet 
preparation, powders, etc. are now being manu- [SorgJmm vulgare)^ sialkanta seeds (Agremom 
factured in India from materials produced in etc. 'which have been responsible 

the country. The growth of pharinaceutical for producing serious outbreaks of poisoning 
industry has, in its turn, stimulated the manu- amongst man and animals. Only fringes of 
factiire of solvents such as alcohol, chloroform, this vast problem have so far been touched ; 
ether, benzene and many coal-tar products much , important work remains to be 
used in medicine. ‘ done. 

The demand for indigenous raw material A survey of the Indian medicinal plants 
has increased and the area of drug cultivation was carried out and localities of distribution 
havS increased side by side. Examples of drugs of important medicinal plants such as the 
which have been brought into extensive use pharmacopoeial drugs of vegetable origin and 
are belladonna, digitalis, hyoscyamus, squills, their substitutes growing in India have been 
colchicum, gentian, artemisia, juniper, velarian, worked out. This work will be of value in 
podophyllum, colocynth, ephedra, pyrethrum, harnessing the indigenous drug resources of 
etc. Eaw materials of good quality are now the country. 

more easily available at reasonable prices, A herbarium of Indian medicinal and 
and the export of crude drugs from India, poisonous plants dealing with about 1,800 
e.g. belladonna, ephedra, podophyllum, species and 10,000 sheets has been established, 
ohaulmoogra, castor oil seeds, etc. has con- Such a herbarium is essential for proper identi- 
siderably increased. fication of medicinal plants for purposes of 
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researcli, and collection for manufacturing This Scheme has helped different Provincial 
purposes. Governments, Indian States, agriculturists 

This Scheme has done much to prove and private individuals with advice on yarious 
or disprove the therapeutic value of many aspects of the medicinal plants. It is this work 
drugs used in the in digenous medicine by which has given an impetus to research on 
the application of modern methods of chemical, Indian medicinal plants in many pkce.s. 
pharmacological and therapeutic research. Of Investigations have been started in various 
the drugs which have proved useful, the ex- universities and colleges, in centres such as 
amples of Adhatoda vasica, Plmitacjo bvata, CaXcutta., Bombay, Dacca, Patna, Allahabad, 
HoUrrhenit antidysentc.rica, Ranwolfia serfentina, Lahore, Madras, Trivandrum, etc. The educa- 
Psordea corylifolia, Saussurea hpa, eto. may ted peoide are realizing that the old systems 
be cited. These and a number of other drugs are out of date in many respects, that many 
which have been sufficiently worked out have drugs used by them are not effective, and that 
been admitted in the Indian Pharmacopoeia the wholesale revival of them will not be to 
List which was recently composed and puhlis- the best interests of India, 
hed by a Committee appointed by the Govern- And last, but not the least, it may be 
ment of India. This list in the first instance emphasized that this Scheme has been in- 
forms an addendum to the British Plmrma- strumental in developing a well-trained person- 
copoeiaand wiU serve as a ba. sis for the future nel for carrying out research of this kiud m 
Indian Pharmacopoeia. On the other hand a this country. It should be remembered that 
nmiiber of drugs which were in the old the introduction ol new medicinal agents 
addendum have been shown worthless and from the claims of the indigenous materia 
deleted. medica is not an easy task, and recpiires 

The contrilmtions of this Scheme in the close cooperation of botanists, cheuii.sts, 
field of medicinal plant cultivation are none pharmacologists and _ clinicians, and^ such an 
the loss important. India is an emporium organization was built up for the first time, 
of all kinds of niedicinal herbs and drugs, and, after years of patient work. It is a great 
with suitable opportunities, she could not only pity that the Medicinal Plants and lood 
meet her own demand but could have a large Poisons Inquiry has now been brought to 
residue for export. Tiie work has stimulated an end and thus the botanical unit has been 
the cultivation of medicinal plants under dispersed. Although a good cleal of basic 
suitable condition.s of soil, .50.18011 and climate work on medicinal and poisonous plants has 
in order to obtain the maximum quantity of been done under this Scheme, a thorough and 
active principles. In this way cultivation of comprehensive study of all these plants is 
important drugs such as digitalis, ipecacuanha, the work of many years, perhaps of some 
pyrethrum, etc. has been encour.iged. generations. It should he remembered that 

This work has led to the publication of bn the one hand that the indigenous system of 
the Monograph of the Poisonous Plants of medicine ministers to the needs of about 80 
India* in two'voluniBS and a very large number per cent of the population of this large country 
of scientific papers. The.se provide a much and on the other hand, on the poisonous 
needed information about the medicinal and plants side also, the cattle population of 
poisonous plants o India. India is perhaps the largest of any other 

country in the world and mortality from this 
•In the press. Part I is to be released shortly; cause is very high at present. (B. N. C,). 
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You ask We- answer, 


Enquiries regarding agfknltme (ml miimal Uisbandry sIwiM be the Direciors of 

Agriculture and Veterimiry Services in qmvinces and States. This section is reserved for replies 
to selected letters in eases where it seems that the information may be of general interest. 

Q. We kEow of cow-dung being used as a refuse could be converted into useful compowst 
manure in our country. What other organic tesemblirig ffirniyard manure in appearance 
wastes do you mean which can be converted in- and properties. Sewage could also be used 
to manure? for irrigating land, and increasing food 

production in sucli a manner that it does not 

A. In the yillagevS in addition to cow-dung, endanger public health. For this purpose, 
cattle urine, crop residues like joimr, wheat, root-vegetables and low-lying crops, especially 
paddy stalks, hoiiseliolcl w^astes, kitchen ash, those eaten raw, should be avoided, but other 
and village refuse matter can be converted crops which are processed and cooked, e.g. 
into organic maimre. In the towns there cereals, fruits, sugarcane, etc. may bo grown 
are large quantities of hatohra; night-soil, with safety In order to keep the soil in good 
slaughter-house wastes, etc. which by a simple condition, it ’would be necessary to fix a proper 
process can be fermented and converted into rotation of crops in the land treated with 
what is called ‘ compost V The urban popula- sewage, e.g. a wet crop like rice or sugarcane 
tion in India has now increased to about 100 or heavy fodder may be grown Mowed by a 
jnillions. By a proper utilissation of the refuse comparatively dry crop like jowar, bajra^ 
materials, available in nearly 4,223 lakh tons in make, etc. followed in some cases^ by fallow. 
India, it would be possible to prepare nearly where the land is on tlm heavier side, 

100 lakh tons of good quality compost which By introducing properly worked out schemes 
can go to increase our food produotion by of compost preparation and sewage irrigation, 
about 150 to 200 lakh maunds per year. not only could food production be increased 

In addition to town refuse plenty of sewage, appreciably, but the Muincipality can recoup 
snllage and sludge at present goes to waste in in full the heavy expenditure it has to incur 
our cities. The total quantity of sewage at present for the disposal of its refuse, 
produced in those of our towns which arc In view of the general apathy shown by 
fitted with underground sewage is estimated Municipalities, however, in the matter of 
at about 500 million gallons per day. The converting their refuse into maimre, a certain 
sewage is rich in nitrogen and other plant amount of compulsion is necessary in the 
nutrients and the loss under this head alone matter. Legislation to modify the Municipal 
amounts to an equivalent of 182,500 tons of Act so as to empower Government to compel 
ammonium sulphate valued at Es. 5i crores Mumcipalities to convert their refuse into 
2 >er year. The above 500 million gallons of compost manure has already been passed in 
sewage per day can bring under irrigation an the Central Provinces and Berar and is now 
additional 360,000 acres of land and increase under consideration in other provinces like 
the production by 36 lakh maunds per year. Bombay, East Punjab, Bihar, West Bengal, 

The Indian Council of Agricultural Research etc. 
have been carrying on investigations for At present nearly 700 Muuioi 2 )aIities out of 
several years past, with a view to devising a total of 4,000 are preparing compost at the 
suitable methods whereby the above refuse rate of about 760,000 tons per year, but it is 
materials could be employed for increasing expected that during the year 1940-50, the 
our food production, without creating any nui- production rate would be nearly doubled, 
sance or danger to public health. As a result Big cities like Calcutta, Bombay, Madras and 
of these investigations, satisfactory methods Delhi alone can from their several years’ 
have now been worked out, whereby town accumulated stocks supply nearly one million 
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tons of nia^nure, if proper arrangements for 
tiie transport and distribution of the manure by 
motor trucks and by railway wagons be made. 

In order to accelerate the production oi 
compost manure in the country, the Govern- 
meiit of India appointed, in March 194:8, a 
special committee known as the Central Manure 
(Compost) Development Gomiiiittee with powers 
to review the progress of compost work in 
different areas, to prepare fresh schemes for 
expanding the work and to carry out intensive 
propaganda to achieve the objects of the 
Committee. The above Committee held its 
second meeting at Jaipur in December last 
during the Congress Week and made a number 
of recommendations, including one fixing 


definite targets of increased manure production 
for each area. In order to carry out the above 
recommendations of the All-India Committee, 
Provincial Compost Development Committees 
have been formed in different parts of the 
country which have held frequent conferences 
and meetings and a compost drive has been 
started throughout the country. It is expected 
that as a result of this drive, enough manure 
would become available in the country which 
would make the country ultimatley self- 
sufficient in the matter of food’^. 

* From til© summary of a talk given by Sardar Datar 
Singh from the Delhi Station of All-India Radio ^ on 7 
April, 1949. Published with the kind permission of 
All-India Radio. 


URBAN GLASSES TO HELP IN FOOD PRODUCTION 

T he Agriculture Minister in an appeal to the urban residents of Bombay 
has urged them to help in the food production drive by doing actual work 
in the fields at least one day in the week. He culled upon willing workers 

to register their names with the appropriate authorities. 

The Hon’ble Mr. B. G. Kher, Premier, in a statement endorsed the appeal 
of the Agriciilture Minister and said : M consider this to be an ep^ellent oppor- 
tmiity for all young men and women iiTespective of their political and other 
ideologies to bend their energies to this most urgent task before the country. 
Mr. Eixer added : In a national crisis like the present one, everyone must work 
and it was only reasonable to expect that the urban population also should 
coiffuibute their spare time to the production of food in the villages on which 
they subsisted.--~.Food September 19, 194:9. 





OCTOBER, 1949 


453 


Whal's doing in All-India 


INCREASED PRODUCTION 


T he Govemment/s foiir-pomt plan to 
increase foodgraiiis production in India 
by nearly 44,00,000 tons by tlie end of 
1951, was outlined at a Press conference**^' 
addressed by Mr. R, K. Patil, Commissioner 
of Food Production. Of tMs additional in- 
crease, 36,10,000 tons were to be secured througb 
intensive cultivation, 3,00,000 tons from the 
reclamation of weed-infested and new lands by 
means of tractors, 2,60,000 tons tbroiigli tube- 
well iiTigation and 2,30,000 tons by the diversion 
of the acreage under sugarcane to Ibodgrains, 
Discussing the reasons for the contradiction 
between the intentions and the achievenieuts 
of the ^ grow more. food ’ campaign which had 
been in operation during the last four years, 
Mr. Patii recognized that the Central and 
Provincial Governments had to share part of 
the blame. There had been some increase in this 
food production during the last few years, but 
that was a result of the country’s general deve- 
lopment programme. The ' grow more food ’ 
campaign had succeeded to the same extent, 
as our other development programmes. * So 
far there has not been that development of a 
special will which alone can ensure success in 
war on the food front. That can only come 
when there is a definite objective and a clear- 
out propamme, which has to be cajiied through 
with vision The administrative machinery 
left by the previous Government was admirably 
suited for the maintenance of the HtahiB quo, 
but it had now to be geared to the new needs 
of producing sufficient food for the country 
within the next two years. During this 
period ever}^ other interest and plan had to be 
subordinated to this single aim. During the 
last war, despite the passive hostility of the 
people, the British Government in India did 
achieve some success in the war effort. If the 
present food crisis is fought on a war basis, 
* At ITew Delhi on 9th August, 1949^ 


OF 44 LAKH TONS 
OF FOODGRAINS 

success is assured, for instead of hostility, the 
Government lias the willing support of the 
country. But for this it is necessary to create 
an atmosphere of urgency in the urban areas 
before it can percolate to the villages. If 
the cultivator is to be entliuBed for growing 
more food as a patriotic duty, that duty must 
be first discharged by those who have a better 
conception of patriotism than the cultivator. 
If during the period of the war, high civilian 
olficens and prominent non-officials could be 
singled out fox Government displeasure for not 
making their contriI>ution to the war effort, 
there is no reason wdiy men at the top should 
not be subject to opprobrium, ii“ they fail to 
make their contribution during this period of 
national crisis. 

Provincial machinery 

There will be a sub-committee of the Cabinet 
in all provinces charged with the- responsibility 
of successfully carrying out the ^ grow more 
food ’ campaign. It will consist of the Premier 
and the Provincial Ministers of Finance, Agri- 
culture and Irrigation. Its chief executive 
officer will be the Director of Food Production, 
who will be in ebarge of increasing production, 
in tlie same manner as the Commissioner of 
Food Production is at the Centre, 

Measures of intensive cultivation 
Intensive cultivation measures will assume 
the supply of (1) more manure, (2) better seeds 
and (3) more water for irrigation. ^ One of the 
reasons for higher yields of crops in the more 
advanced countries of Europe and America, 
and even in China and Japan, is the larger 
application of organic and inorganic manures. 
There is enormous scope in India for the use 
of natural organic manure. It is estimated 
that nitrogen derived from the residents of 
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Delhi, for example, is sufficient to fertiihe a 
minimum of 40,000 acres of land. Another 
rich source of manure is cattle dung and cattle 
urine. Composting has made some progress 
in recent years, but even so only 686 miiiiici- 
palities out of a total of 4,000 are working on 
such schemes, and the total annual production 
of compost is estimated at 705,300 tons, which is 
only seven per cent of India’s capacity. To grow 
more food from the soil, more soil food (manure) 
must go back to it. One of the most impor- 
tant measures in the Government’s increased 
production plan therefore, is to launch a compost 
drive, both in the urban and rural areas. The 
problem, has an administrative and a psycho- 
logical aspect. In the first case, various ad- 
ministrative measurer: will have to be taken to 
ensure that the whole government machinery is 
concentrated on this idea, and in the second 
case, the villager’s prejudice against the use of 
this type of manure will have to be overcome, 
as has already been done in some municipal 
areas.. ; ^ ' 

As regardvS chemical fertilizers, which India 
is getting from abroad, and is also manufactur- 
ing to a limited extent, there is unanimity in 
the view that their use without a humus base 
of organic manure is disastrous for the soil. 
As we are having 5,00,000 tons of chemical 
fertilizers, this is an additional reason for 
producing our own organic manure as much as 
possible. 


Water for irrigation 


The largest single factor respomsible for a 
satisfactory crop is timely and assured water 
supply. It has been often stated that if India 
could utilize all its rain water, it would be a 
land of plenty. The problem is not that the 
total precipitation of rainfall is insufficient, 
but that its distribution is uneven and erratic. 
This problem the Government plans to solve 
through concentrating on small irrigation 
schemes of surface wells and tanks, and the 
bunding of small nullahs and tiny streams. 


Seeds.' ■ 


India’s 59 million acres under rice and 25 
million acres under wheat need about 2 million 
tons of seed paddy and 0'9 million tons of seed 
wheat. In addition to the existing schemes 


of distribution of good seed to the cultivators, 
the GoveTiiment are examining a scheme of 
educating the villager to make his own seed 
selection. This will result in a substantial 
increase in the C7:op outturn. 


Land reclamation 


India is expecting a substantial loan from 
the International Bank for her schemes of land 
reclamation by hea%^y tractors. The target 
of land reclamation during the next two years 
is 8,00,000 «acres which will bring in an increased 
production of 3,00,000 tons of foodgraiiiB. 
During the current year, 100,000 acres of land 
have already been reclaimed, and the result of 
the experiment with old machines fully j ustifies 
an expansion of the scheme. Not only have 
the total costs of cultivation been met by the 
bumper harvests reaped, but there have also 
been substantial profits. 


Production^pYOcnrement link 


All constituent units have been addressed to 
enact legislation to bring fallow lands under 
cultivation and to link up increased production 
to increased procurement. The Central Govern- 
ment have suggested that at least 60 per cent 
of the increased production from grow more food 
must be procured by the respective Govern- 
ments.. 

Inducements for increased production are 
to be offered to villagers on a cooperative as 
well as on an individual basis. 

The areas chosen for increased production 
are to be concentrated in those districts or 
parts of districts, where there are facilities for 
irrigation or which enjoy normal rainfall 


Grants to provinces 


The Government of India have reviewed the 
position governing the assistance by them to 
the provinces for implementing their develop- 
ment plans, in the context of anti-inflationary 
measures, the resources available to the Centre 
in the current and the ensuing years, and in 
the light of discussions at the recent Provincial 
finance Ministers’ Conference. They have 
decided that the grants and loans to the various 
provinces for expenditure on approved develop- 
ment and ^ grow more food ’ schemes should be 
as follows ; 
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What's doing in All-India 

INCREASED PRODUCTION OF 44 LAKH TONS 

OF FOODGRAINS 


T he GovernmeBt’^s four-point plan to 
increase foodgrains production in India ^ 
by nearly 44j00j000 tons by tlie end of 
1951, was outlined at a Press conference’^' 
addressed by Mr. E. K. Fatil, Commissioner 
of Food Production. Of this additional in- 
crease, 36,10,000 tons were to be secured tbrough 
intensive, cultivation, 3,00,000 tons from tlie 
reclamation of Aveed-infested and new lands by 
means of tractors, 2,60,000 tons tlirough tiibe- 
w^ell irrigation and 2,30,000 tons b3.Glio dh^ersion 
of tlie acreage under sugarcane to foodgrains. 
Discussing the reasons for the contradiction 
between the intentions and the achieveivients 
of the ‘ grow more food ’ campaign which had 
been in operation during the last four years, 
Mr. Patil recognized that the Central and 
Provincial Governments had to share part of 
the blame. There had been some increase in this 
food production during the last few years, but 
that was a result of the country’s general deve- 
lopment programme. The ^ grow more food ’ 
campaign had succeeded to the same extent, 
as our other development programmes. * So 
far there has not been that development of a 
special will which alone can ensure success in 
war on the food front. That can only come 
when there is a definite objective and a clear- 
out programme, which has to be carried through 
with vision \ The administrative machinery 
left by the previous Government was admirably 
suited for the maintenance of the Matas quo^ 
but it had now to be geared to the iicav needs 
of producing sufficient food fox the country 
within the next two years. During this 
period every other interest and plan had to be 
subordinated to this single aim. During the 
last war, despite the passive hostility of the 
people, the British Government in India did 
achieve some success in the war effort. If the 
present food crisis is fought on a war basis, 

* At Hew Delhi on 9th August, 1949, 


success is assured, for instead of hostility, the 
Government has tlie willing support of the 
country. But for this it is necessary to create 
an atmosphere of urgency in the urban areas 
before it can percolate to the villages. If 
the cultivator is to be enthused for growing 
more food as a patriotic duty, that duty must 
be first discharged by those who have a better 
conception of patriotism than the cultivator. 
If during the period of the Avar, high civilian 
officers and prominent non-officials could be 
singled out for Government displeasure, for not 
making their contribution to the Avar effort, 
there is no reason why men at the top should 
not be subject to opprobrium, if they fail to^ 
make their contribution during this period of 
national crisis. 

Provincial machinery 

There, will be a sub-committee of the Cabinet 
in all provinc.es charged Avith the responsibility 
of successfully carrying out the ‘ groAV more 
food ’ campaign. It Avill consist of the Premier 
and the Provincial MiiUBfiers of Finance, Agri- 
culture and Irrigation. Its chief executive 
officer wdll be tlie Director of Food Production, 
who Avill be in charge of increasing production, 
in the same maimer as the Conimissioner of 
Food Production is at the Centre. 

Measures of intensive cultivation 

Intensive cultiAmtioii measures will assume 
the supply of (1) more manure, (2) better seeds 
and (3) more wniter for irription. ^ One of the 
reasons for higher yields of crops in the more 
advanced countries of Europe and America, 
and even in China and Japan, is the larger 
application of organic and inorganic manures. 
There is enormous scope in India for the use 
of natural organic manure. It is estimated 
that nitrogen derived from the residents of 
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Delhi, for example, is sufficient to fertilize a 
mmimnm of 40,000 acres of land. Another 
rich source of manure is cattle dung and cattle 
urine. Composting has made some progress 
in recent years, but even so only 686 munici- 
palities out of a total of 4,000 are working on 
such schemes, and the total annual production 
of compost is estimated at 705,300 tons, which is 
only seven per cent of India’s capacity. To grow 
more food from the soil, more soil food (manure) 
must go back to it. One of the most impor- 
tant measures in the Government’s increased 
production plan therefore, is to launch a compost 
drive, both in the urban and rural areas. The 
problem has an admudstrative and a psycho- 
logical aspect. Ill the hrst case, various ad- 
ministrative measure^: will have to be taken to 
ensure that the whole go\^ernment machinery is 
concentrated on this idea, and iii the second 
case, the villager’s prejudice against the use . of 
this type of manure will have to be overcome, 
as has already been done in some inunicipal 
areas. 

As regards chemical fertilizers, which India 
is getting from abroad, and is also manufactur- 
ing to a limited extent, there is unanimity in 
the view that their use without a- ImmuB base 
of organic manure is disastrous for the soil. 
As we are having 5,00,000 tons of chemical 
fertilizers, this is an additional reason for 
producing our own organic manure as much as 
possible. 


JFaifar/or 

The largest single factor responsible for a 
satisfactory crop is timely and assured water 
supply. It has been often stated that if India 
could utilize all its rain water, it would be a 
land of plenty. The problem is not that the 
total precipitation of rainfall is insufficient, 
but that its distribution is uneven and erratic. 
This problem the Government plans to solve 
through concentrating on small irrigation 
schemes of surffice wells and tanks, and the 
bunding of small nullahs and tiny streams. 


Seeds 

India’s 59 million acres under rice and 25 
million acres under wheat need about 2 million 
tons of seed paddy and 0*9 million tons of seed 
wheat. In addition to the existing schemes 


of distribution of good seed to the cultivators, 
the Government are examining a scheme of 
educating the villager to make his own seed 
selection. This will result in a substantial 
increase in the crop oiitt urn. 

Land reclamation , 

India is expecting a substantial loan from 
the International Bank for her schemes of laud 
reclamation by heavy tractors. The target 
of land reclamation during the next two years 
is 8,00,000 acres which wili bring in an in creased 
production of 3,00,000 tons of foodgrains. 
During the oniTent year, 100,000 acres of land 
have already been reclaimed, and the result of 
the experiment with old machines fully justifies 
an expansion of the scheme. Not only have 
the total costs of cultivation been met by the 
bumper harvests reaped, but there have also 
been siibBtantial profits. 

Froduction-^procurement link 

All constituent units have been addressed to 
enact legislation to bring fallow lands under 
cultivation and to link up increased production 
to increased procurement. The Central Govern- 
ment have suggested that at least 60 per cent 
of the increased pro duction from grow more food 
must b(3 procured by the respective Govern- 
ments. 

Inducements for increased production are 
to be offered to villagers on a cooperative as 
well as on an individual basis. 

The areas chosen for increased production 
are to be concentrated in those districts or 
parts of districts, where there are facilities for 
irrigation or which enjoy normal rainfall. 

Grants to provinces 

The Government of India have reviewed the 
position governing the assistance by them to 
the provinces for implementing their develop- 
ment plans, ill the context of anti-iiifiationary 
measures, the resources available to the Centre 
in the current and the ensuing years, and in 
the light of discussions at the recent Provincial 
Finance Ministers’ Conference. They have 
decided that the grants and loans to the various 
provinces for expenditure on approved develop- 
ment and ‘ grow more food ’ schemes should be 
as^ follows : 
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Pronnce Ordnts Loans 

1949-50 

develop- 1949-50 
ment and 
‘grow more 
food’ 
soliemes 

(Figures in lakhs of rupees) 


Madras 

... 5,00 

6,00 

Bombay »•• 

2,27 


ILP. 

... 5,17 

4,00 

Bihar 

i,00 


C.P. and Berar 

1,80 

3,00 

West Bengal 

2,70 

• . . 

Orissa 

1,35 

2,00 

East Pan jab 

... 1,50 

10,00 

Assam 

1,25 

3,26 

Coorg ... 

... 6 
25,10 

5 

28,30 


They have decided that grants to the 
provinces should be limited to 50 per cent of 
the expenditure incurred by the Provincial 
Governments on development schemes includ- 
ing the ‘ grow more food ’ schemes, and certain 
training schemes approved by the Government 
of India. But in the case of the provinces of West 
Bengal, and East Punjab, which have been 
affected by the partition, and Orissa and Assam^ 
which are relatively less developed, the entire 
expenditure on approved schemes will, for 
these two years, be reimbursed, as a special 
case, subject to the maximum amount indicated 
above. 


with good irrigation. And the land which can 
grow irrigated wheat is generally also favour- 
able for growing potatoes. We usually import 
potato seed from abroad and spend foreign 
exchange. This can be curtailed, if not com- 
pletely saved, by growing more potatoes. The 
same applies to other subsidiary foods. 

We also propose to indicate to the people 
the best way of storing foodgrains so that losses 
on account of storage are reduced to a minimum. 

Crop protection 

So far the interests of crop protection have 
been subordinated to those of preservation of 
law and order with the result that crop protec- 
tion has suffered. It will be oiir purpose to 
reverse this process now. The first step to 
secure this will be to see that licences for arms 
are given freely to cultivators or to their 
nominees. The latter are frequently persons who 
are professional sMKaris or belong to a caste 
whose ancestral profession is to kill wild animals. 

In areas where the damage to crops is serious, 
special efforts will be made to form crop protec- 
tion societies on the part of cultivators and 
they will be provided with fire-arms. Linked 
with this question of crop protection is the 
question of catching wild animals, like wild 
cows, which are rampant in particular areas 
and damage crops. A method of catching these 
wild animals is being practised and demonstra- 
ted in Mathura District. Arrangements have 
been made to train provincial candidates at 
this centre. 


Provinces are at liberty to transfer any 
amount for the development programme to 
‘ grow more food ’ schemes. Lack of funds 
cannot therefore be an excuse for a failure of 
the scheme. 

The complaint in the past has been that 
though a large amount of money was spent on 
the " grow more food ’ campaign, it was not 
known what it liad produced. There were no 
statistics. We have already strengthened the 
statistical organkation at the Centre and asked 
the provinces to do likewise. 

Subsidiary foods 

An essential and important part of food 
production is subsidiary food. The inportance 
of this will be appreciated from the fact that 
from an acre of land, 548 maunds of potatoes 
can be produced under very favourable condi- 
tions, while 25 maunds of wheat can be produced 


AU party programme 

While the Congress, because of its past 
history and achievements, has a special respon- 
sibility in winding this war against food shor- 
tage, it can only be fought to a speedy and 
successful end by the willing coopeiation of all 
parties in the country. This is a programme in 
which all Indian parties and intercvSts without 
the sacrifice of any of their political ideologies, 
can unite to ward off a common danger. 

The question is, shall we, as a nation, rise 
by each one of us doing his duty in this total 
war on the food front ? Our slogan is ‘ Produce 
More Food and ‘ Waste No Food I have 
no doubt, that the task, though difficult, can 
be successfully accomplished, if the right 
atmosphere is created. And herein the Press 
has to play an important part of making "the 
nation fully war-conscious. If that is achieved, 
everything else will follow. (P.J.JS.) 


INDIAN FARMING 


N. SANKAEA MBNON 

COCHIN 

N. SANKARA MENON 


T HI ^Kole’ and ^ Punch a ’ paddy crops 
cultivated during the period Janimry- 
April snfered to a great extent due to the 
drying up of all sources of w^ater and the 
complete absence of thunderstorms during the 
month of March 1949. Of the total area under 
cultivation, nAamely about 20,000 acres^ normal 
yield was obtained from only a small portion 
and the crop completely dried up in certain 
places. An intensive campaign on manuring 
these crops was conducted by the officers of 
the Department and the liberal subsidy of 50 
per cent on the selling price of manurevS granted 
by the Government induced cultivators to 
manure their crop on a large scale. The failure 
of the crop over a large area was a blow to the 
cultivators in that they lost the amount spent 
on manuring Aalso. Steps were immediately 
taken by the Government to prevent the 
recurrence of such a catastrophe and a con- 
ference of cultivators and officials was 
convened under the chairmanship of the 
Hon’ble the Prime Minister of the State. 
The measures to be taken to ensure a 
satisfactory supply of water to these crops 
were discussed and action is being taken on 
the proposals placed before the conference. 
Water will be stored in suitable places to 
irrigate the crop in ease thunderstorms fail 
during the growing period. 

Subsidy on manures 

Since the food situation in the country has 
not materially improved, the subsidy of 50 
per cent sanctioned on the selling price of 
manures used for * Puncha ^ and ‘ Kole ’ paddy 
crops was extended to niannres used for tlie 
first crop of paddv locally called ‘ Viruppu,’ 
Vigorous propaganda is conducted to induce all 
cultivators to manure the ‘ Viruppu ’ paddy 
crop. Eainfall is almost normal and well- 
diatrihuted and the crop is coming up well. 
Manuring may show very good effect if the 
monsoon continues to be favourable. 

I SAISTKABA MEHON, b.a., B.Ag., is Manure 
I Officer, Triohur. 


Green 'manure .crop, 

To induce cnltivators to grow green manure 
on a large scale especially for the padd 3 r crop, 
a subsidy of 50 per cent on tbe selling price of 
green manure seed is sanctioned by the Govern- 
ment. Seeds are distributed on a large scale 
and it is expected that a Large area, under 
paddy will be manured with green manure. 
The exact quantity of seed disferibiited can be 
ascertained only after the season is over. Green 
manure plants are distributed on a very large 
scale at a nominal price from the Government 
Central Farm. 


Production of compost 

The preparation of this valuable manure in 
the Municipal areas was taken over by the 
Agricultural Department and the whole work 
was put under the charge of a full-time officer. 
The work is now in progress in five Munici- 
palities and one small towm where the sweepings 
and night-soil are collected hj PmiGhai/at 
and Public Health Department respectively. 
Only three months have passed since the work 
was undertaken by the Department and tli ere- 
fore the manure under preparation can be used 
only a fter some time. Small quantities which 
have decomposed satisfactorily are being sold 
now. The scheme will be extended to the other 
Munieipalities also within a few months and 
provision for this has been made in the next 
year’s budget. 

The Government have also sanctioned the 
^ Village Compost Scheme ’ for the preparation 
of compost in households and farms by uti- 
lizing sweepings and cattle dung. A subsidy 
of one rupee per ton of compost manufactured 
is sanctioned. The question of giving a subsidy 
of Es. 2-8 per 100 c. ft. of trench for preparing 
the compost is under the consideration of the 
Government. A large quantity of compost 
can be prepared in. the State if the subsidy 
mentioned above is sanctioned. The Depart- 
mental Officers are making their best eferts 
to see that all available organic refuse is con- 
verted into very valuable manure. 
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Grow more food schBtneB 

Tlie Cocliin Government have under con- 
sideration several schemes to make the State 
as self-sufficient in food as possible and these 
schemes were discussed at a meeting held at 
Trichur oxi 16 May 19495 at which the Hon’ble 
the Prime Minister of the State |.>resided. The 
measures included three major irrigation 
schemes and a few minor irrigation works. 
The three inaj or irrigation schemes are the 
Peechi Scheme, the Ohalakudi River Diversion 
Scheme, and the Wadakkancheri River Valley 
Scheme. The Peechi Scheme is estimated to cost 
Rs. 150 lakhs, ilhout 12,000 acres of dry land can 
be converted into wet land for growing paddy. 
Four thousand acres of single crop land cair 
be converted into double crop paddy lands 
and t!ie water in the reservoir will be useful 
for about 10,000 acres of existing paddy lands 
in case the monsoon fails. The water can be 
used for the ^ Kole ’ atid ' Pinicha ’ paddy also 
whenever there is necessity for the same. The 
Ohalakudi River Diversion Scheme is estimated 
to cost Rs. 72 lakhs. When the work is comple- 
ted, about 11,000 acres of dry land can be con- 


verted into paddy lands. Foxir thousand acres of 
single crop land can be converted into double 
crop lands and it can benefit 6,000 acres of exis- 
ting double crop and 3,000 acres of smgle crop 
lands. The Wadakkancheri River Valley 
Scheme is estimated to cost Rs. 25 lakhs and will 
bring 5 ,000 acres of new area into double crop 
paddy lands besides benefiting 3,500 acres of 
existing paddy lands. > 

Besides the above work, it is proposed to 
clear an area of 25,000 acres in the forest for 
the cultivation of food crppB. A. tractor unit 
is working for this purpose. 

Intensive cultivation also is to be taken 
up to increase the production of food crops 
and for this purpose, a liberal subsidy will 
be given on the selling price of manures. The 
distribution of high yielding strains of paddy 
will be taken up on a very large scale. Green 
manure seeds will be procured and distributed 
at half the cost price. It was also proposed to 
spend about Rs. IG lakhs for minor irrigation 
works. 

The above schemes when completed will 
solve the food problem of the State to a very 
large extent. 


PATIALA AND EAST PUNJAB STATES UNION 

RANBIR SINGH 


T he Patiala and East Punjab States 
Union was formed on 20 August, 1948. 
The staff of the Agricultural Depart- 
ments of the covenanting States have been 
integrated, which forms a big unit as compared 
to that of individual States, The main activities 
of the Department since the formation of the 
Union are briefly described below. 


Veterinary Department 

This Department is under the control of 
the Director of Agriculture. The Union 
Government have sanctioned the posts of 
one Veterinary Superintendent, four Deputy 
Veterinary Superintendents, 25 Veterinary 


llvS®l®SS; 


EANBIE SIIN’GH, b.3c. (Agri.), ia Assistant 
Birector of Agriculture, Bhatinda Circle, Faridkote. 
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Assistants with the necessary compounders 
and other subordinate staff. Funds for medicine 
to render hel|) to the cattle of the Union have 
been placed at the disposal of veterinary 
hospitals at suitable centres. This scheme 
will go a long way to save the cattle of rural 
people from epidemics and other contagious 
diseases. The full complement of staff 
have been appointed and the work of the 
Department has commenced. 

Cattle Improvement and Insurance 

Scheme 

This Scheme has been sanctioned in co- 
ordination with the Indian Council of Agri- 
cultural Research, New Delhi the cost being 
shared on a 50 : 50 basis. The Scheme is under 
the charge of Dr Mohinder Singh. The object 
of the Scheme is to improve the cattle of the 
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villages and to improve the milk supply of 
Patiala city with insurance against death, etc. 
The villagers are being advanced money for 
the purchase of good cattle to begin vvith, in 
order to make the Scheme a success. 

Land reclamation 

A detailed scheme to reelaim about 2 lakh 
acres of land in the first year has been worked 
out and sent to the C4overnment of India for 
raising loan from tlie World Monetary Eund. 
The Union Grovernment have purchased six 
tractors through the Government of India 
and have issued them to very big landlords 
in different centres to work on their lands in 
order to increase the production and give an 
impetus to the grow more food activities with- 
in the Union. 

Agricultural development 

The posts of Agricultural Botanist and Agri- 


cultural Chemist have been sanctioned, A 
detailed scheme for a research and experimental 
farm has been prepared for the sanction of 
the Government. Similarly schemes for im- 
proving dairy cattle, for increasing the Water 
supply in the existing wells by boriiig, 
sinking of tube-wells; etc. have beeii chalked 
out and are awaiting the sanction of the Union 
Government. These schemes are in connection 
Vvdth the ‘ grow more food ’ campaign. Some 
of the sehmnes are expected to come into 
operation very soon. 

Supply of improved seeds 
The Union Government has sanctioned 
about Es. 2 lakhs in the current year’s budget 
to meet the increasing demand for improved 
seeds iTom the public. This aims at increasing 
the yield per unit of area of important cereals 
and other foodgrains. There are great poten- 
tilities of agricultural improvements and 
developments within the Union, 


TRAINED PERSONNEL FOR IRRIGATION SCHEMES 

ifrOHB crisis is an immediate one and any scheme which provides for food 
j immediately should receive ])riority over schemes that have a longer 
^ rangts value’. In these words, the Central Ministry of .Agriculture has 
made a suggestion to all jirovinces and States to divert to the irjaximiiin possible 
extent, the available engineering staff to grovr mon^ food wmrk. 

Because, of the ])aucity of tiained personnel, the proviricf^s have, in the past, 
found it difficult to im])iement fully their minor irrigation schemes, which are 
of great importance in the ])rogramme of intensive food production in the 
j)roviiices. the greatest difficulty is ])eing felt at the level of overseers and 
supervisors. A few suggestions have been made ])y the Agriculture Ministry 
to meet this difficulty to some extent. First, that schemes other than those 
relating to food production, which need the services of engineering staff, such, 
as roads and building works should have second priority ; and secondly, to 
examine the possibility of arranging with the Universities that the practical 
training in the Engiiieeriug colleges might form part of the work done in the 
field, so that students could be released after their pre-practical course is over. 
It is felt that this practical training would be of greater use than that given in 
the colleges on the jfilot scale. The third suggestion is that a six montlis’ 
course in survey and execution of small works should be started, which would 
enable candidates to survey, prepare ])lans and estimates, and undertake the 
routine execution of small works . — Food Bulletin, September 19, 1949. 


OCTOBER, 1949 


459 



' Across the . Borders 

OmmS AFFECTING YOUNG CATTLE 


By A. R. GRAYSON 

A ny disease affecting 3?'oxiiig cafctle, and 
resulting either in death or unthriftiness, 
represents a serious ecoiiomic loss to 
both the individual owner and the community". 
Where death does not occur, the time and 
labour involved in nursing and treating the sick 
animal represents a serious drain on the limited 
labour available. These disease conditions, 
however, can often be controlled by attention 
to hygiene, and in some cases disease can be 
prevented by calf hood immunization. This 
latter method, in particular, is strongl}r recom- 
mended, representing a direct financial saving, 
as well as saving of labour. 

Scours in calves 

White SCOUTS : The term ^ white scours * 
indicates the chief symptom of a serious disease 
in young calves, which is common in the dairy 
herds of this State. It is a form of diarrhoea 
occurring usually within two or three weeks 
after birth, and is due to organisms of the 
Colon type. Infection usually takes place by 
way of the mouth, but an unhealed navel may 
afford a means of entrance. The disease runs 
a fairly rapid counse, and is fatal in a large 
percentage of cases. In some instances, where 
recovery does occur, secondary infection, i.e. 
arthritis, may arise. Surviving animals remain 
weak and stunted for a considerable time. 

Symptoms may occur within a short time 
after birth, or may not develop for 10 or 
12 days. A very profuse liquid diarrhoea 
is set up, generall}?' yellowish-white in colour, 
often curdy or frothy, and sometimes blood- 
stained. The faeces are generally offensive in 
odour, and their passage is accompanied by 
straining, grunting or moaning. Emaciation 
is rapid. The tail region becomes badly soiled, 

’ . . ; and the calf presents a miserable picture ; eyes 
, sunken, belly tucked up, back arched, hair 
stiff and dry. The temperature is raised early, 
but as the condition progresses the temperature 
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may become sub-normal, as evidenced by a 
eoklness of the extremities. 

Blood scours : In older calves, diarrhoea with 
foetid blood-stained faeces may develop. This 
condition is commonly known Uvsf blood scours ’ 
and is due to enteritis caused by bacterial infec- 
tion. As the condition develops, a picture 
resembling that described above is presented. 

Treatment 

Treatment consists first in the isolation of 
the sick* calf to prevent the spread of infection. 
It should be placed in clean, bright, well-drained 
and well- ventilated, dry surroundings, or in a 
sheltered, well-drained yard or paddock. All 
food should be withheld for one or two days, 
and a liberal supply- of cooled boiled water 
given every four hours. In some milder cases, 
this will be sufficient to remove the irritating 
material caiising the diarrhoea, and recovery 
occurs. In other eases, particularly in older 
calves, it is advisable to dose with castor oil 
(1 to 3 oz, according to the size of the calf) 
in an attempt to remove the irritating material, 
which often consists of undigested clots of 
milk. This should be followed with an internal 
antiseptic. Perhaps the best to use would be 
formalin, which, besides being an intestinal 
disinfectant, also prevents bloating. The dose 
according to size is J to 1 teaspoonful given in 
I pint of boiled milk. This can be repeated 
daily. If the diarrhoea still persists, astringents 
such as bismuth subnitrate 1 dram, gum ara])ic 
1 dram in boiled milk given three times daily, 
or powdered opium 5 grains, catecliu 1 dram, 
and prepared chalk 1 ounce, given in gruel 
twice daily, may be administered. 

Sulphonumide treatment 

Certain members of the sulphanilamide group 
of drugs are highly efficient in controlling calf 
scours. In order of preference these are sul- 
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plmmezatliine, snlplmmerazine and sulpliagua- prove satisfactory. Tlie calf should not he 
nidiiie. Of the first two, an initial dose of 2 overfed, and all milk shonld be fed at blood 
drams (16 half gramme tablets) per 60 lb. heat. More care in the frequency and amount 

body weight is given, followed by a dram (8 half of the feeds will do much to prevent digestive 
gramme tablets) per 60 lb. bodyweight given disorders. All feeding buckets slioxild be 
once every 24 hours. scalded after each meal and preferably hung 

The tablets are first crushed, and the resulting up in the open, exposed to sunlight, 
powder may be incorporated with the food or The newly-born calf is susceptible to cold, 
be given as an electuary with treacle or and this necessitates the provision of adequate 
honey. sheltei\ This us liaily takes the form of more or 

Sulphaguanidine for veterinary use is pre- less permanent calf sheds and pens, 
pared commercially as a pink powder. The Essential points to be considered in the 
initial dose for calves is BJ grammes (1 level cDnstruction of calf sheds are : 
teaspoon and a half) per 50 lb. body weight, 1. They should be bright, airy and dry. 

followed by 21 grammes (1 level teaspoon) per 2. An impervious floor is essential, and the 

50 lb, bodyweight, then 2 grammBs at Odiourly floor must be given sufficient fall for drainage, 
intervals until the scouring subsides. Disinfection and general cleanliness are thus 

With any treatment, it is important that rendered easier, 
the patient have access to an adequate clean 3. Plenty of bedding to provide a warm, dry 
water supply. bed in winter and a cool one in summer should 

be provided, and soiled bedding must be 
Prevention replaced regularly and frequently. 

Calf pens or yards should be sufficiently 
Prevention, however, provides a much better roomy to provide plenty of exercise. They 
line of defence than does curative treatment, mustbelocatedso thatthey arenotcontamina" 
and is more likely to yield better results. lt ted by drainage from other paddocks or 
consists in the first place in care and attention existing shedvS, i.e. cow sheds, pig sties, etc. 
at the actual time of calving. In this, respect, The provision of a feeding rack to contain good 
under Australian conditions, good clean pasture quality meadow hay is desirable as this will tend 
will provide the necessary hygienic 'smToun- to obviate any tendency to eat bedding. There 
dings. should be a readily accessible supply of good 

On properties where the disease is known to fresh water, 
exist, the navel of the calf should be ligatured Minerals are necessary for all growing animals, 
and disill feoted with tincture of iodine at birth and milk alone, particularly when separated, 
or as soon after as possible. The most impor- does not contain a sufficiency of minerals for 
taut line of controlj however, is the care which normal growth and development. To a large 
must be given to the nutrition of the newly- extent any mineral deficiency is overcome when 
born calf. It requires, and should get, its own the calf starts feeding on pasture, and this will 
mothers milk for at least the first few days, be further aided by the provision of a suitable 
This first milk or colostrum has laxative proper- mineral lick such as dicalcic phosphate, bone- 
ties, and, in addition, contains elements which meal or bone fiour 1 part to salt 4 parts. While 
assist the calf in resisting disease during its being bucket fed, the addition of liinewatcr to 
early life. ISTot the least important of these the milk^at the rate of 1 dessertspoonful to 1 
elements is the relatively high vitamin A quart is of distinct advantage, Carron oil, 
content. Whole milk should be fed for the which is made by mixing equal parts of lime- 
next few weeks. Separated milk should not be water and raw linseed oil, may also be 
fed to the calf until it is three to four used, 

weeks old. The change from new to separated It must be stressed that calves are born 
milk should be gradual, and a substitute for healthy, and that the relatively high rate of 
the cream removed by the separator should be mortality is due, fundamentally, to errors in 
provided. Eor this purpose 1 to 2 Oz. daily feeding and management, and, as such, are 
of pxire cod liver oil is probably the best. If preventable. This particularly applies to 
cod liver oil is not obtainable the use of * scours ’ for outbreaks are intensified under 
Apsolene or other similar fishliver product will conditions of bad management. 
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. BISEASSS AFFECTINa YOUNCx CATtLB ■ 

Ringworm in mlves Curative treatment in most cases is botli 

Bingworm is a disease of tlie skin which may simple and effective. The hair should be 

a,ttack any domesticated aiiiinab and also man. clipped from around the affected parts, and the 

It is most frequently seen in young animals crusts and scales removed. Tliis may be done 

such as calves or yeiirlings which are in poor i^icre easily if they are first softened by applica- 

condition. The disease is contagious, and is tions of olive oil. They may tlien l>e washed 
caused by fungi of the fainiiy TrieJiophykt. with warm soapy water to which washing 
These fungi consist of growing threads or soda has been added. All debris removed 

hjq^hae, and have the po\vers of forming sp should be curefully burnt. 

■whicdi are very resistant aiul ma^Vietum^ their Having cleaned up the affected parts and 
power of gerinination for months. dried them, the lesions must be dressed with a 

Infection results risually from direct contact parasiticide, of which there is a considerable 

of healthy with affected animals; oip it m choice. Probably ordinary \yeak tincture of 

occur in sheds or pasturesthroifgli the medium iodine (2| per cent) makes the best dressing, 

of posts, etc. against which affected aninials Other suitable dressings are equal parts of 

have rubbed themselves. sulphuix)us acid and glycerine ; 1 part creosote 

Lesions most commonly occur about the to 7 parts ruAV linseed oil ; 2 per cent solution of 

head, face and lips, eyelids and neck, although formalin in water. Mercuric preparations such 

they may be found on any |)art of tlie body, as mercuric ointment or corrosive sublimate 

The lesion commences as a raised ring-like are also very effective. These should not, 

patch on which tlie hair becomes at first erect, ho^yever, be applied over large areas as calves 

and later break's off. This is due to the fungus are liable to be poisoned by mercury. What- 

becoming established at the base of the hairs, ever method of treatment is adopted, it is 

As a result of its penetration, epithelial scales important to remember — , 

become heaped up to form greyish- white or 1. That all diseased hair nuist first be shed 
greyish-yellow crusts. The lesions are usxially or removed, 

numerous and extend to the size of a fi.ve- 2. That a liberal diet is necessaiy. 

shilling piece. They may become confluent, 3. That man can contract this disease from 

in which case quite largo areas are involved, cattle. The attendant, therefore, should w^ear 

These crusts are at first firmly adherent, and, overalls while dressing an animal, and should 

if forcibly removed leaves a raw bleeding surface, disinfect his hands and arms afterwards. 

If left alone, the crust becomes raised by a 

slight puniknt discharge, and may later; be siackleg in cattle 

shed. The bare skin tlieji exposed has a tiiick- 

ened and wrinkled appearance. The discharge Blackleg is an acute infections disease 
on the bare patch often dries and forms a thin affecting, chiefly, cattle bet^yeen the ages of 
scab under which healing takes place, followed six months and two years. Younger and older 
by a subsequent growth of new hair. cattle, how^ever, may be affected, and sheep of 

In adult cattle there is, as a rule, no systemic all ages are also susceptible. The disease is 
disturbance, but in badly affected young stock, more or less restricted to certain well-defined 
general unthriftiness is, set up. The degree areas. Even in these areas tlie infection may 
of irritation is variable, but in the majority be restricted to certain portions or even pad- 
of cases calves tend to rub themselves against clocks. Elver fiats, low^-lyiug pastures or 
gate posts and other obstacles, and tlius set swamps, etc, are often particularly dangerous, 
up centres of infection and re-infection. So, Blackleg is caused by a bacillus— 
through lack of attention, ringworm may eliauvei — which is an anaerobe ; that is, it 
assume a chronic character. cannot exist in the presence of oxygen. The 

Affected animals should be isolated. Calf bacillus has the power of forming spores and 
pens, etc. from which affected animals have been these spores can remain viab]<3 for jmars. 
taken should be thoroughly disinfected, parti- Contamination of pastures is greatly increased 
cular attention being paid to the woodwork, when infected carcasses are cut up or are not 
Lime-wash containing carbolic acid, | pint to properly disposed of. 

the gallon, may be used, and is most effective Animals do not infect each other directly, 
if applied hot. but pick up the infection from the soil, either by 



A. B, GEAYSOH 


E 


swallowing infected food or watei’, or by 
contammation of a w 


Symptoms 

The period of incubation is usually about 
three days, and the disease runs a rapid course, 
death enhuiiig in from 12 to 48 hours. In many 
cases, no symptoms are noticed, the infected 
animal being found dead. When symptoms 
are seen, a sick animal often shows a lameness 
generally restricted to one liind leg. The 
animal separates itself from the rest of the herd, 
refuses to feed, and rumination ceases. The 
teinperatuio is being from 104 to 107 

degrees, and the animal goes down. There is 
a blowing respiration often accompanied by 
grunting. On close inspection, a local swelling 
may be discovered most often in the upper part 
of the iiiiid lind) in wliich lameness was 
apparent. This vsw ailing, hown?ver, may appear 
wdierever there is a muscular mass, i.e, in 
shoulders, loins, chest, neck, etc. It is at 
first small, hot and painful, but rapidly extends, 
iiivoiving a larger area. Later the swelling 
becomes cold and iiisensitive. The skin in the 
area becomes hard and dry, and there is often 
a sharp'Iine of demarcation betwmen the diseased 
and healthy tissues. On manipulation, the 
swelling is found to bo gas-Hlled and a peculiar 
crackling sound like the rustling of stiff paper 
is heard. This is due to the presence of gas in 
the swelling, the gas being formed in the 
tissiies by causal {>acillu8. As the condition 
progresses, tlui breathing becomes more labour- 
ed, the animal becomes prostrate, the tempera- 
ture la 1 is to iiormai or sub-normal and death 
soon follows. 


Post-mortem lesions 
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disease, the name Blackleg i or ‘ Black 
Quarter b Occasionally, however, no external 
evidence of swelling is noticed, the lesion in 
these cases beina: found elsewhere in the carcass. 


Treatment and prevention 

Curative treatment is useless. Any attenipt 
at such, l^y incision of the affected portioh and 
the application of sti’ong disinfectants, is to be 
condemned because of the certainty of spreading 
orgarii.sms which are very abinidant in the 
Iic|uicl escaping from the cut surfaces. 

As the spores of the organism can live in 
the soil, great care must be taken, as already 
indicated, to prevent any addition to the 
number already in the soil. Carcasses should 
not be skinned or unnecessarily cut up, but 
should be dispo>sed of by complete burning. 
Cattle of susceptible age should be kept off 
known infected pastures and periodical burning 
of these iiifeoted pastures is a further method 
of prevention. 


Vaccination 


The characteristic lesion of blackleg is the 
gas- filled swelling which crackles on mani- 
pulation. If the lesion is cut, the ’muscles and 
other tissues arc found to he dark red or black 
im colour, and more or less porous and dry- 
looking. This is due to the separation of the 
muscle fibres by tiie gas formation. The 
affected tissues give off a characteristic odour 
resembling rancid butter. A blood-stained 
discharge is given off when the muscle fibres 
are cut, ajid sometimes there are similar dis- 
charges in the, pleural and abdominal cavities. 

- The frequent occurrence of the swelling in 
the upper portion of a limb has given to the 


The only effective metliod of preyenbing the 
disease is by vaccinating calves before they 
reach the susceptible a.ge, and the Commou- 
wealtli Seniiii La.boratories prepare a vaccine 
which is reconiinended for this purpose. It 
contains no living organisms, therefore it is 
quite safe, and it confers an immunity which 
persists during the susceptible period. A 
permit to obtain the vaccine will be supp> lied on 
application to the stock inspector of the dis- 
trict, and the inoculation, which consists of the 
injection of the vaccine (under the vskin) can 
be carried out by the farmer himself. The 
usual precaution of clipping the hair and 
sterilizing the skin with tincture of iodine or, 
methylated spirits before injection should be 
observed. T.lie incoulation is made usually 
beliind the shoulder, 

A suitable liypodermic syringe and needle, 
with care, will last for years, so that the only 
expense each year is the cost of the vaccine 
itself. 


Blackleg is a notifiable disease under the 


Stock Disease Act, and all outbreaks should be 
reported to the Chief Veterinary Inspector, 
Department of Agriculture, Melbourne, C.2. 

All sudden deaths among young cattle, 
associated with lameness and the characteristic 
crackling swelling in the muscles of the limbs 
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should cause stockowners to suspect blackleg. Kesearcli Institute, Farkville, N.2. A letter 
In suspiciouB oases, in order that the diagnosis advising the despatch of the specimen for 
may be confirmed, a portion of the affected diagnosis and describing symptoms noticed, 
muscle— about 2 inches in. diameter — should be should be forwarded at the same time. — Re-, 
placed in a screw-top jar, and this, securely pi\')duced from Tfe of the Department 

packed, forwarded to the Director, Veterinary of AgricUure, Yictom, 1949. 


GOLD STORAGE FACILITIES INCREASE 

O NE of the methods which is being actively encouraged by the Ministry 
of Agriculture to prevent wastage in foodgrains, seeds and other perish- 
^lbie food is the provision of refrigeration facilities and assistance is -being 
given to private enterprise to set up cold storage plants in different parts of the 
country. 

As a result of assistance given during the last two years the number of cold 
storages in the country has risen from a bare dozen in 1947 to about 50 during 
this summer season, with a capacity of 500 tons each. With the intensification 
of the Grow More Food drive, greater assistance is to be given and it is hoped 
that by the sunimer of 1950 tin; country will have about 100 weil-ei|ui})ped 
storages with a total capacity of storing about 12 lakh inaiinds of perisiiable food 
and seeds. The actual quantity stored in these units will, however, be many 
times more, as throughout the year there will be a turnover of stocks by the 
growers and traders in foodstuffs. 

Central assistance to commercial firms in setting up cold storages includes 
technical assistance and guidance about the type of refrigeration units suitable 
to a particular area, the best method of 'working the plants and help in making 
available equipment and machinery required for the industry. Private enter- 
prise has so far invested about five crores of rupees in the industry for building 
about 100 cold storages by 1950, of which 50 are already in operation. 

In view of the importance of potatoes in augmenting tlie food supply, s])eciai 
preference has been given to the storage of seed potatoes in these units. Borne 
of the units are also utilized for the storing of fish, while there are a few of a 
multi-purpose nature, located in big consuming areas or at ports like Calcutta, 
Madras, Bombay. ^ 

The largest number of cold storages is located in the important potato belt of 
the Gangetic plain. The United Provinces alone propose to build 43 units. 
Plants are also proposed to be set up in Delhi, .East Punjab, Central Provinces, 
West Bengal, Bombay, Mardas, Ajmer-Merwara and Sauraslitra. — P.LB, 
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'Home Gleanings 

SCOPE FOR THE MECHANIZATION OF AGRICULTURAL 

PLOUGHING IN INDIA 


C ONDITIONS of agriGiiltiire in India are cmps will reacli matnrity. This need is well 
very diiferent from those in America understood throughout India. It will be seen 
or Wenstern countries. The tropic sun; in every agricultural village that as soon as 
the teeming population ; the tiny holdings of there Ls a heavy shower of rainj every ryot is 
the average cultivator ; the concentration of on his field ploughing the land. It is in order 
rains in a small period of the year with its to have this simultaneous ploughing that every 
practical absence in the rest of the period; agriculturist maintains a sufficient number of 
the relative hardness of the soil ; the long plough cattle so that he can have his lands 
period the lands have been under cultiyation ploughed and seeds sown within a week or 10 
with, ont sufficient manure necessary for their days aftel^ the first rains. 

recoupment ; and the absence of machine- Any machine that is brought to this ooim try 
mindedness on the part of the agricultural sliould therefore satisfy this fundamental 
populatiour-^all these factors present problems condition. >Secondly 5 there will be no road 
diherent from those of Western industrial or trackway to the fields and the plough 
countries. Any power-operated machinery that should Be light enough or theheavy parts readily 
is introduced into this country has, therefore, detachable so as to be capable of being carried 
to take into account the peculiar conditions by a few men to the field and assembled in a 
above r( 3 feiTed to and f.he machinery has to be few minutes for use. Thirdly, the cost should 
specially designed to suit those conditions. be such that a small cultivator having about 
Practically all the food crops in use in this 15 to 20 acres or a small group of cultivators 
country are of three to five months growth of like area can afford to get a mechanical 
and rec|uire water to mature. Except in plough and till the whole of their 15 to 20 acres 
irrigated lands which, form but a fraction of the within a period of about 10 days, 

total area u,uder cultivatidn,j the crops have to The plough to be brought into extensive use 
be grown and matured only in the rainy season in India should, therefore, satisfy the following 
when the land wdll be soft enough for tilling requireinents : ^ 

and the ground wdll have retained sufficient (1) It should be light or have heavy parts 
moisture to bring the crops to maturity.” detachable so as to be capable of being carried 

The rainy season in most parts of the CO luitry to the. field by four men and there 

lasts only "for three to four months but over assembled in a few minutes, 
large areas, the rain waters are collected in (2) It should be of low cost so that the small 
ponds or tanks capable of holding water for agriculturist owning 15 to 20 acres can own one, 
three or four months longer and irrigating the The aim should be to make the machine avail- 
lands below them for this extended period. It able to the agriculturist at a cost not exceed- 
is thus essential that the whole cultivation, from ing Rs, 1,000 each. 

tilling the soil to the maturing of crops, should (3) It should be of a capacity to till about 

bo completed ■within the short rainy season or ■ to 2 acres in a clay of say 8 to 10 hours 
before the tanks get dry. working. 

To accomplish this, it is necessary tliat all (4) The owner-cultivator should be able to 

lands should be tilled and seeds sowm within operate it. 

a week or ten days after the first monsoon rains, (5) The machine should not be complicated 

so that before the end of the rainy season the but easy to manipulate and should have all 
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should cause stockowners to suspect blackleg. Kesearcli Institute, Parkville, N.2. A letter 
In suspicious cases, in order that the diagnosis advising tlie despatcli of the Bpeciineii tor 
may be confirmed, a portion of the affected diagnosis and describing symp toms noticed, 
muscle— about 2 inclies in diameter— sliould be sliould be forwarded at the same time.— Ee- 
piaced in a screw-top jar, and this, securely prodixced from 27ie ^ of the Department 
packed, forwarded to the jDirector, Veterinary of AgricUure, Yhtbna,, M 


GOLD STORAGE FACILITIES INCREASE 

O NE of the methods which is being actively encouraged by the Ministry 
of Agriculture to prevent wastage in foodgrains, seeds and other perish- 
able food is the provision of refrigeration facilities and assistance is dyeing 
given to private enterprise to set up cold storage plants in different parts of the 
country.-. ■ 

AvS a residt of assistance given during the last two years tlie iiuinber of cold 
storages in the country has risen from a bare dozen in 1947 to about 50 during 
this sunitner season, with a capacity of 500 tons each. With the intensification 
of the Grow Blore Food drive, greater assistance is to be given and it is hopiMl 
that by the summer of 1950 the country will have about 100 well-equipped 
storages witli a total capacity of storing about 12 lakh maunds of perisliable food 
and seedvS. The actual quantity stored in these units will, however, be many 
times more, as throughout the year there will be a turnover of stocks by the 
growers and traders in foodstuffs. 

Central assistance to commercial firms in setting up cold storages iiicliidevS 
technical assistance and guidance about the type of relxigeratioii units suitable 
to a. particular area, the best method of working the plants and help in making 
available equipment and machinery required for the industry. Private enter- 
prise has so far invested about five crores of rupees in the industry for building 
about 100 cold storages by 1950, of which 50 are already in operation. 

In view of the importance of potatoes in augmenting the food supply, sjxecial 
preference has been given to the storage of seed potatoes in these units. Some 
of tlie units are also utilized for the storing of fish, ‘while there are a few of a 
multi-purpose nature, located in big consuming areas or at ports like Calcutta, 
Madras, Boaibay. 

The largest number of cold storages is located in the inqiortant potato belt of 
the Gangetic plain. The United Provinces alone pi'opose to build 43 units. 
Plants are also proposed to be set up in Delhi, East Punjab, Central Provinces, 
West Bengal, Bombay, Mardas, Ajmer-Merwara and Saiirasht-ra. — PJ.B. 
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’Homs Clsanin^s 

SCOPE FOR THE MECHANIZATION OF AGRICULTURAL 

PLOUGHING IN INDIA 

C ONDlTION)S of agriculture in India are crops will reach maturity. This need is well, 
very dilferent from those in. America understood throughout India. It will be seen 
or Westerii countries. The tropical sun ; in every agricultural village that as soon as 
the teeming population ; the tiny holdings of there is a heavy shower of rain, every ryot is 
the average cultivator; the concentration of on his field ploughing the land. It is in order 
rains in a small period of the year with its to have this simultaneous ploughing that every 
practical absence in the rest of the period; agriculturist maintains a sufficient number of 
the relative hardncvss of the soil ; the long plough cattle so that lie can have his lands 
])eriod the lamis liave been under cultiyatioii ploughed and seeds vsown within a week or 10 
without sufficient manure necessary for their days after the first rains. 

recoupment ; and the absence of machine- Any Juachine that is brought to this country 
luindedness on the part of the agricultural should therefore satisfy this fundamental 
populations — all these factors present problems condition. Secondly, there will be no road 
different from those of Western industrial or trackw'ay to the fields and the plough 
countries. Any power-operated machinery that sliould bo light enough or thehcavy parts readily 
is introduced into this country has, therefore, detachable so as to be capable of being carried 
to take into account the peculiar conditions by a few men to the field and assembled in a 

above rcforrc'd to and the machinery has to be few minutes for use. Thirdly, the cost should 

specially designed to suit those conditions. he such timt a small cultivator having about 
Practically all the food crops in use in this 15 to 20 acres or a small group of cultivators 
country are of three to five months growth of like area can afford to get a mechanical 
and require water to mature. Except in plough nnd till the whole of their 15 to 20 acres 
irrigated lands which form but a fraction of the within a })eriod of about 10 days, 

total area under cultivation, the cropvS have to The plough to be brought into extensive use 

be grown and matured only in the rainy season in India should, therefore, satisfy the following 

wffieji the land will be soft enough for tilling requirements : 

and the ground wall liave retained sufficient (1) It should be light or have heavy parts 
moisture to bring the crops to maturity.- detachable so as to be capable of being carried 

The rainy season in most parts of the country to the field by three or four men and there 

lasts only for three to four months but over assembled in a fewMninutes. 
large areas, the rain waters are collected in (2) It should be of low’’ cost so that the small 
ponds or tanks capable of holding water for agriculturist owning 15 to 20 acres can own one. 
three or four months longer and irrigating the The aim should be to make the machine avail- 
lands below them for this extended period. It able to the agriculturist at a cost not exceed- 
is thus essential that the wdiole cultivation, from ing Es. 1,000 each. 

tilling the soil to the maturing of crops, should (3) It should be of a capacity to till about 
be completed within the short rainy season or ■ l-l to 2 acres in a day of say 8 to 10 hours 
before the tanks get dry. working. 

To accomplish this, it is neccvssary tliat ail (4) The owner-cultivator should be able to 
lands should be tilled and seeds sown within operate it. 

a week or ten days after the first monsoon rains, (5) The machine should not be complicated 
so that before the end of the rainy season the but easy to manipulate and should have all 
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spai\v parts rea^dily availaW^^^ tlie ploiigbs,^ for the 

(6) The power imit should be deiachable or inachiiies. If serious attiiUiipts ar(^ made it 

made available for use for other work such as should bo quite possible to produce the ploughs 

pumping, cottage iiidiistnes and gard<m cniti- in about six months time and at the cost- above 

vation, etc, when the plough is not in use. suggested. 

(7) The frame and wheelsuna}^; if necessaiA^^ Where eleetriedty is availulde in villages, as 

he of tirnber strengthened by steel plates so in some parts of Madras, ugriculturists have 

that the machines can be niade cheaply and aircnidy tuken to p uniping from wells on a mass, 

repairs can be effected by cuuntry carpenters scale for cultivation. In these cases a plough, 

and smiths. making use of the avaihihle electric ino and 

If Indian engineers set to w^ork to design, a currents, would be very helpful but a suitable 

unit to satisfy the above conditions, it can design would have to be evolved and tlie 

easily be accomplished. Such a machine will macMiie piuduced and made available to the 

soon become very popular and come into extern agriculturist. 

sive use in a short time especially now when The educative value of such machinery to tbe 
ploiigh cattle are very costly and in short agriciilturist, the impetus the machines will give 

supply. An agidculturist cultivating 15 to 20 to the educated class to take to productive 

acres requires at present from four to five pairs labour instead of looking to clerical work as 

of cattle which at present day costs cannot be their sole aim, and tlie secondary lucrative 

got for less than about Rs. 750 even for low ocr.uipation whicli they will give tu the 
grade animals. The agriculturist will not turist, will all raise the sta,ndard of living in the 

therefore grudge to invest a little more in villages and tend to put a stop to the migration 

securing a reliable mechanical plough. of villagers to towns and even promote a teii- 

The better tillage and timely work got from deucy in the opposite direction, 
the machine will enable bim to get a greater Alertness, regular working Imurs, discipline, 
yield from his lands and this will go a long way aptitude for physical work and many more 

towurds securing to the country selfisufilcieney good habits which temi to increase production 

in food production. The agriculturist will be and make a nation great, are the accompanying 

freed from the necessity to maintain a large factors when the mass of people ])econie 

herd of halfistarved plough cattle of low machine-minded. Nothing in this agricultural 
vitality and, with the saving thus effected in country will foster this as small machines of the 
his fodder resources, he will be able to maintain type described distributed throughout the, 
milch and drought cattle, feed them well and country. 

secure adequate milk supply to the people and, Laj:‘ge tractors of the type now being imported 
ill course of time, even improve the cattle breed, are useful in country only when large areas of 

It is often erroneously thought in villages fallow lands are to be bix) light under cul tivation 
that these plough cattle are necessary for get-' and deep ploughing is required to root out 
ting manure. This is a fallacy. "We can secure weeds. They require large initial outlay, 

the same manure and in addition get our costly operators . and, as working period wdll 
es.sentiai milk supply by utilizing the fodder be sliort, they have to he^kept idle for the gina 
resources on milch and a better breed of jairt of the year thereby adding to the overhead 
drought cattle. charges. Further, for raising good crops in 

The manufacture of the simple ])lough above lands already under cultivation, deep ploughing 
described in this country will be quite easy. is unnecessary and may even do positive liarm. 
For some time, possibly, a light power unit of Large-sized tractors intended 1‘or deej) plough- 
six to eight H.P. say of the J.A.P. or other light iiig are not required for such hinds and hence 

type engine and a worm type reduction gear are not likely to become ns popubir as small 

may have to be imported but the other parts machines. 

can easily be manufactured in this country in Introduction of the small machinery as above 

any fair sized workshop. described on a masKS scale will also bring oppor- 

The Government can help a good deal by tuuities for subsidiary occupation on a large 
getting , pow’-er units and reduction gear of a scale in the villages and thus raise the overall 
standard size on a large scale and supplying standard of living of the masses. — Reproduced 
them to workshops at actual cost for building from Transfort-Communicatiom^ May, 194:9. 
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toiints;:. Tfe:, Fana , A^oouiifc Book 

' d«».¥W«i by the Agricultmal 

S«»noini«’*‘> UEUversity of Bristol, has been 

hSLm uud the varuma forms ^ 
keetHJiR records have been set 
iu Aopemlix 1. The aecomita detilt with m 
this chHpter are mainly kept for the usscssmont 
of income tax and enable one to detcmuue the 
coueral tiimneial position for the year, they 
do wot permit the calculation of the cost ot 
prodHotion of various farm products. For 
thin piirpo»sc cont accounts are ueodeci. >tncse 
are diseiissed in tlie second ciiapter. Under 
this system the bulk costs are ^ aliocated^ in 
a Bvsteinatic manner over the various branches 
of the farm where these were incurred, Ihe 
various forms required for this purpose and 
the iiietliod of filling them have been detailed. 
The third chapter is a discussion of the purposes 
to which financial and cost account data can 
be put for economic purposes, such as the 
study of markets and marketing processes, 
land economics and utilization, agricultural 
labour and wages, prices and price variation. 
Besides this, accounts are of great value in 
dealing with the day to day problems of farm 
management with the help and guidance of 
an economist. The fourth chapter deals with 
the relationship of professional accountant 
with the farmer. 

In view of the ir rf duction of controls 


ihe various agricultural products, the move 
iio charge the land revenue on income-tax 
baHls> the agitation for the equitable distribu- 
tion of produce between the tenant and the 
landlord and for determination of compensa- 
tion for aboiisliing zamindari, it is very essen- 
iiai that reliable and accurate hirm account 
be kept. Unfortunately much work in this 
line has not been done in India. The book 
under review will, theu'efore, provide the 
farmer, the economist and the administrator 
all the guidance they require in preparing clear 
and simple accounts of all operations, 
(K,g.), 
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THE INDIAN COTTON TEXTILE 
INDUSTRY (1947-48 ANNUAL) 

Edited by M. P. Gandhi (Gandhi & Co., 
Jan Mansion, Sir Pherozeshaii Mehta Road, 
Fort, Bombay, Rs, 6). 

fTlBE developments connected with the 
j various aspects, of the Indian Cotton 
Textile Industry during 1947-48 have 
been comprehensively dealt with in this Annual. 
Several constructive vsuggestious have been 
made while discussing the present position and 
future prospects of the industry. The necessity 
of a larger expenditure o.n research and exten- 
sion work for improving the quality and 
increasing the quantity of raw cotton produc- 
tion in India, particularly in the light of the 
effects of the partition of the country, has been 
stressed in the Appendix relating to raw cotton. 
This is an issue which cannot be emphasized 
too often in view of its importance to the 
national economy of the country. 

Besides useful statistical data which are 
presented separately to give an idea of the 
industry at a glance, the Annual contains the 
texts of important control orders and up-to- 
date lists of cotton mills in India and Pakistan, 
The usual Appendix on the iiandioom weaving 
industry has been revised and enlarged, 
(K.S.). 
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FIGHTING THE FODDER FAMINE IN GUJERAT 


ir: 


W ITH tlie onsefc of tlie monsoon in 
G-ujerat came the end of what was 
undoubtedly an iiiiprecedeiited fodder 
famine which affected Cutch and Saurashtra, 
as a result of the failure of the monsoon last 
year. Famine conditions prevailed over 
220,000 square miles, an area twice as large as 
undivided Bengal and having a cattle pop iila- 
tioii of 5,70,000. And je\> because of the 
timely assistance rendered, and the willing 
cooperation between the olEcial and non- 
official agencies and between the various 
Governments, there was no loss of human 
life and only a small number of cattle 
were lost. 

The conquest of famine in Cutch and 
Saurashtra represents not only a triumph of 
non-official and official efforts, but also an 
alert organization and careful planning. Gujerat 
is a cattle -bleeding area famous for its Gir 
and Kanhra I bre eds of : cow s a-.iid th e. hSur ti, 
Mehsana and Jaffari buffaloes. Had the full 
resources of the Government not been mobilized 
in time, a disaster of the greatest magnitude 
would have affected Western India. 

During January icporttr came in of Cutch 
being in the grip of an acute fodder famine. 
Thousands of lean, unfed, neglected and abaii- 
doned cattle of well-known breeds like 
Tharparkar, Red Bind hi and Kankraj roanied 
in the interior. No fodder was available, and 
even the trees had been stripiped bare of their 
leaves. Their very barks had been torn off 
to feed the cattle, many of whom lay dying or 
dead. The problem brooked no delay, and 
Bardar Datar Singh, Additional Secretary, 
Ministry of AgricuUure, Government of India, 
waj put in charge of the relief operations. He 
visited Bhuj and j)ut into effect measures for 
immediate relief. Officials and non-officials, 
the Famine Commissioner and members of the 
Cutch Famine Relief Committee and of the 
local pwjra'poleSf united in one common en- 
deavour to save the cattle. Ten thousand 

ocroEEK, 194:9 - 


tons of hay were immediately purchased from 
the Central Provinces and the procurement of 
fodder had begun in other areas. It was 
essential to move these stocks to Cutch with- 
out delay, and start the work of internal 
distribution. It was decided that abandoned 
cattle were to be collected in pinjrapoles which 
would also serve as distribution centres for 
fodder. 

Relief plan 

These measures were followed up in Delhi 
by a detailed relief plan and the Central 
Ministry of Agriculture made available th.e 
necessary personnel to put it into execution. 
It was agreed to move out of Cutch the un- 
productive cattle so as to relieve the pressure 
on fodder supplies and to make available con- 
centrates to the and BharvadSi the 

iioinadic cattlcj breeders, at reasonable prices in 
the form of takavi loans against security. 
A Veteriuary Officer with four assistants and 
iinst-aid equipment was sent to Bhuj to start 
relief operations immediately as no Veterinary 
Department existed in Gutcii. Grants to local 
piitj rapoles m which had been disconijji- 

nued, were revived, and in some cases increased, 
to ericourage these institutions to collect and 
maintain the abandoned cattle. Remission 
of revenue on green fodder was allo\Yed. Mean- 
while, negotiations had been concluded for 
purchasing 3,90,000 maunds of grass from 
Madras and Bhopal making a total of seven 
lakh maunds secured within a feirV clays. 

Transport difficulties 

Other difficulties had still to be overcome. 
The hay purchased was loose. The suppliers 
had neither baling presses nor baling wires. 
When these were secured, transport had to be 
arranged for their despatch to the places where 
they were rec|uired. The main problem was to 
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Book reviews 


of Agricultural and Tecliiiological Research 
under the auspices of the Indian Central 
Sugarcane Committee by restoring to it the 
research grant recommended by the Tariff 
Board and agreed to by the Government of 
India in l947. (S.C.R.) ^ 


FARM ACCOUNTS 

By E. Sewell Bray and C. V. Dawe (Oxford 
University Press, London, 194:8, pp. 103, 
15s. net). 

T he book is divided into four chapters. 
The first chapter deals with Farm 
Accounts, The Farm Account Book 
devised by the Department of Agricultural 
Bcoiiomics, University of Bristol, has been 
recommended and the various forms for 
keeping records have been set out in detail 
in Appendix 1. The accounts dealt with in 
this chapter are mainly kept for the assessment 
of income tax and enable one to determine the 
general financial position for the year. They 
do not permit the calculation of the cost of 
production of various farm products. For 
this purpose cost accounts are needed. These 
are discussed in the second cliapter. Under 
this system the bulk costs are allocated in 
a systematic manner over the various branches 
of the farm where these were incurred. The 
various forms required for this purpose and 
the method of filling them have been detailed. 
The third chapter is a discussion of the purposes 
to which financial and cost account data can 
be put for economic purposes, such as the 
study of markets and marketing processes, 
land economics and utilmation, agricultural 
labour and wages, prices and price variation. 
Besides this, accounts are of great value in 
dealing with the day to day problems of farm 
management with the help and guidance of 
an economist. The fourth chapter deals with 
the relationship of professional accountant 
with the farmer, 

In view of the introduction of controls 


on the various agricultural products, the move 
to charge tlie land revenue on income-tax 
basis, the agitation for the equitable distribu- 
tion of produce between the tenant and the 
landlord and for determination of compensa- 
tion for abolishing ^amindari, it is very essen- 
tial that reliable and accurate farm account 
be kept. Unfortunately inuch work in this 
line lias not been done in India. The book 
under review will, therefore, provide the 
farmer, the economist and the administrator 
all the guidance they require in preparing clear 
and siniTile accounts of all operations. 
(K.S.). 


THE INDIAN COTTON TEXTILE 
INDUSTRY (1947-48 ANNUAL) 

Edited by M. F, Gandhi (Gandhi k Co., 
Jan Mansion, Bir Fherozeshah Mehta Road, 
Ifort, Bombay, Rs. 6). 

rriHE developments connected with the 
I various aspects, of the Indian Cotton 
Industry during 1947-48 have 
been comprehensively dealt with in this Annual. 
Several constructive suggestions have been 
made while discussing the present position and 
future prospects of the iiidustry. The necessity 
of a larger expenditure on research and exten- 
sion work for improving the quality and 
increasing the quantity of raw cotton produc- 
tion in India, particularly in the light of the 
effects of the partition of the country, has been 
stressed in the AppeiidLx relating to raw cotton. 
This is an issue which cannot be emphasized 
too often in view of its importance to the 
hational economy of the country. 

Besides useful statisticai data wdiich are 
presented separately to give an idea of the 
industry at a glance, the Aimual contains the 
texts of important control orders and up-to- 
date lists of cotton mills in India and Pakistan. 
The usual Appendix on the handiooni w^eaving 
industry has been revised and enlarged. 
(K.S.). 
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W ITH tlie onset of the monsoon in 
Giijerat came the end of what was 
nndoubtediy an unpTecedented fodder 
famine which affected Cutch and Saurashtra, 
as a result of the failure of the monsoon last 
year . Famine conditions prevailed oyer 
220,000 square miles, an area twice as large as 
undivided Bengal and having a cattle popula- 
tion of 5,70,000. And yet because of the 
timely assistance rendered, and the willing 
oooi^eration between the official and non- 
official agencies and between the various 
Governnients, there was no loss of human 
life and only a small number of cattle 
were lost. 

The conquest of famine in Cutch and 
Saurashtra represents not only a triumph of 
non-official and official efforts, but also an 
alert organization and careful planning. Gujerat 
is a cattle-breeding area famous for its Gir 
and Kankraj breeds of cows and the Surti, 
Mehsana and Jaffari buffaloes. Had the full 
resources of the Government not been mobilized 
in time, a disaster of the greatest magnitude 
would have affected Western India. 

During January reports came in of Cutch 
being in the grip of an acute fodder famine. 
Thousands of lean, unfed, neglected and aban- 
doned cattle of well-known breeds like 
Tharparkar, Red Sindhi and Kankraj roamed 
in the interior. No fodder was available, and 
even the trees had been stripped bare of their 
leaves. Their :very barks had been torn off 
to feed the cattle, many of whom lay dying or 
dead. The problem brooked no delay, and 
Sardar Datar Singh, Additional Secretary, 
Ministry of i^griciilture, Government of India, 
wa^ put in charge of the relief operations. He 
visited Bhuj and put into effect measures for 
immediate relief. Officials and non -officials, 
the Famine Commissioner and members of the 
Cutch Famine Relief Committee and of the 
local j}lnj‘rapokSf united in one common en- 
deavour to save the cattle. Ten thousand 
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disaster of the greatest magnitude 


tons of hay were immediately purchased ixom 
the Central Provinces axid the procurement of 
fodder had begun in other areas. It was 
essential to move these stocks to Cutch with- 
out d clay, and start the work of internal 
distribution. It was decided that abandoned 
cattle were to be collected in pinjrapoles which 
would also serve as distribution centres for 
fodder. 

Relief plan 

These measures were followed up in Delhi 
by a detailed relief plan and the Central 
Ministry of ilgricnlture made available the 
necessary personnel to jxut it into execution. 
It was agreed to move out of Cutch the uu« 
productive cattle so as to relieve the pressure 
on fodder supplies and to make available con- 
centrates to the liabaris and Bluvrvitds, the 
nomadic cattle bre^-eders, at reasonable prices in 
the form of takavi loans against security. 
A Veterinary Officer with four assistants and 
first-aid equipment was sent to Bhuj to start 
relief operations immediately as no Veterinary 
Department existed in Cutch. Grants to local 
pinfrapohs in Cute] x which had been discouiijii- 
imed, were revived, and in some cases increased, 
to encourage these institutions to collect and 
maintain the a b aiidoned cattle . Re mission 
of revenue 6n green fodder was allowed. Mean- 
while, negotiations had been concluded for 
purchasing 3,90,000 maunds of grass from 
Madras and Bhopal making a total of seven 
lakh maunds secured within a few days. 

Transport difficulties 

Other difficulties had still to be overcome. 
The hay purchased was loose. The suppliers 
had neither baling presses nor baling wires. 
When these were secured, transx^ort had to be 
arranged for their despatch to the places where 
they were required. The main problem was to 
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despatcli tlif3 hay to Ciitcli quickly. It was 
possible to move it to Bombay, but sea transport 
had to be arranged to ports in Cutch. Shipping 
companies were reluctant to accept consign- 
ments of hay because of the risk of lire, and the 
freight by country craft was prohibitive. At 
this critical period an Iiidiaix steainship com- 
pany offered three ships free of cost to move 
the fodder to Cutch. Such a spirit of coopera- 
tion is infectious, and the railway authorities 
made special arrangements for regular move- 
ments to Bombay so as to provide cargo for 
the steamers in time. 

Supply of concentrates 
Fodder had been secured in adequate quan- 
tities. There was now urgent need to supply 
concentrates at rea*sonahle prices. The people 


i 

work was also entrusted to Sardar Datar Biiigh ► 

who Inrd already taken a. leading part in fighting 
the fodder famine in Cutch. 

All fodder which had been secured for either 
Saurashtra or Cutch was pooled, and a decision 
was reached in consultation with the Govern- 
ments concerned, a])out the distribution of the * 
supplies between the two affected areas. The 
pGsition of hay stocks indicated that a total 
quantity of about 75,000 bales would be avail- 
able during the months of May and June. 

But it was no longer possible to move all 
the fodder by the combined rail and sea route. 

It was arranged to send as large quantities as 
possible by rail, and the balance was to be 
moved by the combined rail and sea route. 

Fodder movement 


were willing to buy them. If, therefore, suffi- 
cient quantities of concentrates could be made 
avaiiable, the quantity of fodder required could 
be substantially reduced. This would mean a 
considerable saving in Govenunent expenditure 
as the distribution of fodder was being subsi- 
dized. 

The surplus areas for groundnut cakes and 
cottonseeds arc Bombay, Central Provinces 
and the Hyderabad State. The first two 
Provinces supplied each 2,000 tons of groundnut 
cake and Hyderabad offered an equal quantity 
of cottonseeds — all at controlled rates. Loans 
of concentrates free of interest were given to 
nomadic breeders against securities. 

The. scheme worked satisfactorily. Ample 
stocks of fodder and concentrates were avail- 
able at nine main depots and 67 supply centres 
of distribution. In addition, 17 goivshcilds and 
81 . centres were providing facilities for aban- 
doned cattle.. There was general satisfaction 
over the supply and distribution of cattle feeds. 
The nomadic breeders utilized to the full, the 
loan facilities given to them which resulted in a 
considerable improvement of the condition of 
their animals. The rate of cattle raoi'tality 
registered a sharp decline and the production 
of ghee increased. 

Famine in Saurashtra 

Just when Cutch had turned the corner 
reports began to pour in of a fodder famine in 
Saurashtra. It was immediately decided to 
coordinate the procurement and movement of 
fodder both for Saurashtra and Cutch, This 


During a single week 10 special trains left 
Madhya bharat for Havalakhi carrying about 
6,000 bales of hay. In addition, fodder also 
moved in a large number of wagons from other 
areas in Madhyabliarat. During the same 
])eriod a steamship load of fodder reached 
Bhavnagar from Bombay. To resolve the 
congestion of traillc, which resulted from the 
rapid movements of fodder from a number of 
centres, a dump was created at Viramgani fur 
stocking consigmiieuts which could not be 
transported immediately. Dudiig tliis period 
fresh stocks of about 90,000 maunds of Iiay 
were located, and the Saurashtra Government 
was advised to procure it. To ensure that the 
steamers at Bombay carried full cargo loads, 
ready stocks from all stations in the su|.)plying 
areas were rushed to Bombay by special trains 
as far as possible, and three steamers were able 
to carry about 23,000 bales to Bhavnagar in a 
week^s time. In addition, special trains 
transported about 55,000 maunds of weeviled 
gram and gram ckimi to meet the requirements 
of concentrat(‘s. During this period 2,300 tons 
oi jowar seeds were also moved to Saurashtra 
in order to be utilized for sowing fodder 
crops during the current season. Within a 
short period the entire stocks from Madhya- 
bharat and Jhansi Division had been 
cleared. The transport of stocks from other 
areas was also on schedule ,and two more 
steamers witli about 30,000 bales had left 
Bombay for Bhavnagar. Some congestion was 
also reportle-d at Navlakhi, but with the co- 
operation of the Saurashtra Government, the 
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Fig. 3. Thari bull belonging to His Highness tbe Mahataja of Cutch kept at Mandvi. 

The bull is active and in service 
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PiailTING XHI3 SOBBEU PAMINiS IK GUJERAT 


services of two tugs, 15 barges and two pro- 
pellers were secured and the accumulated stock 
was cleared within a few days. 

The out of danger ^ signal has now been 
hoisted in the two areas, as sufficient stocks 
have been moved to last until the onset of the 
rains. A noteworthy feature of the. famine 
relief o] aerations is not only the saving of eattle 
lives but also a considerable saving in expen- 


diture. Against a total estimated expenditure 
of Bs. 108 lakhs sanctioned by the Govern,ment 
for fighting the famine in Cutch, the operations 
were completed at a remarkably low cost of 
approximately Rs. 30 lakhs wffiicli hn.s been 
possible only because of the well-planned and 
coordinated efforts of officials and non-officials, 
who fought back a famine of unprecedented 
proportions, 


IMPROVEMENT IN COTTON MARKETING 


T he Cotton Marketing Committee appointed by tbe Ministry of Agri- 
culture to suggest wciys and means of improving the marketing of cotton 
has addresBed Provincial and State Governments and some organizations 
dealing \vith cotton for their views on the iinproveinent of cotton marketing 
in the country. Institutions and iiidividiials interested in the sul>ject who wish 
to offer their views, are advised to send their opinions to the Secretary, Cotton 
Marketing Committee, Directorate of Marketing and Inspection, ' P ’ Block, New 
Delhi, so as to reach him by Sep teml>er 15, 1949. {P l.B,) 


TFIE nth ALL^INDIA BEE-KEEPERS’ CONFERENCE 
AND BEE EXHIBITION 


T lie lltli All-India Bee-Keejaa's*’ Conference and Bee Exhibition will be 
held on the find, 3rd and 4tli December, 1949. Arrangements are being 
ma{Ie to liold Agii — Horti-— Industrial exhibition along with the same. 
Persons roApiiring any information are requested to wnite to the Secretary, 
Reception Committee^ llth All-India Bee-Ke<‘pers’ Conference and Bee Exhibi- 
tion, Gandhigrani, Nandgad District, Belgaum. 
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PAPAIN 




By M. B; R. SINGH 

. pbqdtot *«> ' 

A woM i‘ » “ftfc ^ (C«i« ' 

i-Vrf -ky.- “Ji ”V-,« -ki.; - 

j,afnya) ivtt. , zanily medicmal : 

to pepsui. „„vpral industrial uses as well. ■ 

thougli ifis pult'J;_y ' combating 

In digestive disorders. It is 

dyspepsia and diplitlieria, cancer, 

also It was used as a valuable 

and as a veTumUot.. tbe cholera 

cholera bacteriophage j p^aiicc 

it ia ?!, in tlie form of napaiii lozmgea 

often papaiirwinc and papain 

Synip de rapa n r is used iii 

thrtreatmentofW 

0 „kil 0 ,» 0 »t of 

f ”ii l,r“plSc“ tw. on 

leaves elephantoid growth. 

Tn the IT S.i. and in preparation 
gum m w'.*:' A solution of papain 

dieen' fomid Useful in tanning leather. 
a;i)plio.iitioii 111 ^ _ ■* olrfv on a 

tr^ted wit.li iiapain ioiiiid to tako^ . 


shin and shrinkage is eliminated. It is stated 

S "to “nH-nkrinkogo W.tmont gms te 

Sen garment a greater range ot useiuli ess 
tha hitherto and permits their being washed 
S the same way as cotton gaments. In 
Australia it was claimed that nearly o, 00, 000 
lim of socks could be treated^cvery week by 
tb above process at tlie cost of oiie pemiy per 
mir Papiw juice is also used lor softening 
?ir cocoon, and tliiis facilitating tlieir being 
Seled At present Oeyhm and Tanganyika 
Turt le mdv countries producing impain on a 
oommerdal'scale. .ytliongh possibilities ol its 
mSetion in India exist not nnicb progress 
C so far been made. Before tlie war diipan 
exported some cpiantity mainly produced in 
oiie of tlie Caroline Islands in the piciflc. IiH 
11)41 Cevloii was the chief exporting country 
h^for the last few ycar.s the first place has 
E/^kcu hy Tangai^ika. Tim incase m 
demand in riapain is attrilnit,.Hl t . the yi ld 

fL S .rMrf m,l m 

lliSihmi' » of a IjotteTootom, ,p»«ter maymate 

activitv and realizes better prices. BelOTC the 

tab tie average price in London ol Ceylon 
papain of good digestive value was only eight 

: killmgz per It- The ov«.-ted pap.m ham ^ 

■ 4 o!L. of 

; pI^umfrvBi io« *C,SXh«po.« 

0 IcjsTalul 64,006 Hi. valued at Rs. 50,000 in 19S2. 
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DIPLOMA IN FRUIT PRESERVATION AND CANNING 


The following candidates have been declared 
successful in the Diploma Examination in Fruit 
preservation and Ca-nning held in xlugust 1949, 
under the auspices of the Indian Council of 
Agricultural Research : -- 

First Division 

Mm P, Paiwathi (Madras) ; Miss ^ 


Raj am (Madras) ; Miss Nirmal Bhasin (Delhi) 
and Mrs. Kamini Kaul (Himachal Pradesh). 

Second Division 

Miss 6. K. Guanambal (Madras) ; Miss Satwant 
Kaur (East Punjab) and Miss Swaran Pasticlia 
(Delhi). 


CERTIFICATE IN AGRICULTURAL STATISTICS 


The following students have passd the exami- 
nation of the post-graduate Certificate Course in 
Agricultural Statistics of the Indian Council of 
Agricultural Research, held in August, 1949 : 

First Division 

Mr. B. R. Sharma. 


Second Division 

Messrs. M. A. Telang, D. H. Kohli, P. N. 
Mathiir, G. K. Matbur, A. S. V. Gopalaii, 
B. D. Tikkiwal, S. S. Chimiey and B. M. 
Kumbhare.~”(P.J.R.) 


■■ ERRATA ■, 

Indian F arming ^ Vol. X, No. 6, June 1949, page 245, Table III : 

Under D-4 (No. 1) Caterpillar Tractor, Period 2nd, last item 
(Depreciation), for 8701 read 870. 

Under D 4 (No. 2) Caterpillar Tractor, Period 1st, last item 
(Depreciation), for 910 read 1910. 

Under Far mall Row Crop Tractor, Period 1st, 5 th item (Lubri- 
cating oils), for 30 rMcP 130. ' 

Under W.D. 40 McCormick Dee ring, Period 2nd, 6th item (Repair 
and servicing). for 178 read 187. 
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COVER ILLUSTRATION 
H. E. Sliri C. liajagopalachari, Govemor- 
Geiieral of India, along witli otliers inspecting 
tlie maize harvest in the Estate. 
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NOVEMBER, 1949 


DEVELOPMENT OF BONE-MEAL INDUSTRY^ 


No. tl 


M b are meeting after more ttan one 
year. I think some of yon were 
preseiit at a Conference wliicli was 
called some time about the middle of last year — 
I think in the month of May. But this , time 
we have troubled you really for the considera- 
tion of more fundamental problems relating 
to the bone industry. 

I feel that the time is opportune for placing 
our bone industry on a stable foundation if 
we plan properly at this time. As you know, 
our food production programme with its time- 
limit and other compelling circumstances will 
necessitate more and more attention being 
paid to the development of local resources lor 
manures and fertilizers. Even independently 
of this immediate programme, the bigger 
schemes for both food production and agri- 
cultural development will necessitate larger and 
larger use of fertilizers and manures, and, 
obviously, bone in India is a big source for 
manufacturing our own fertilizers. In the course 
of discussion lof the agenda I would wish you 
to have tliat larger objective before you, so 
that as a result of these discussions we might 
be able to reach decisions which, would have 
considerable effect on the industry. 

While discussing the items on the agenda 
and presiding the individual points of view of 
each interest, I would request you to try to 
reconcile the conflicting opinions, attitudes 
and lines of action of the different interests. 
Unless such reconcilation is arrived at, we 
will not be able to make due progress. It 
is only when each interest tries also to look 
at a problem from the point of view of the 
Opposite interest that the ultimate decision 

* Inaugural address delivered by the Hon’ble Shri 
Jairamdas Daulatram on 23 August, 1949, at a Con- 
ferenoe in New Delhi convened by the Central Ministry 
of Agrioultur© for the development of bone-meal In- 
dustry* 




goes throixgh with maximum cooperation. 
I would, therefore, wish you to have that 
attitude in dealing with the problem before you. 

Now, one of the items which has to be 
considered by you is how to increase the raw- 
materials of the industry, that is, what steps 
should be taken to see that we get the largest 
quantity of raw bone. Then the other matter 
that you have to see to is, having secured the 
largest quantity of raw materials, how wo 
can utilize it. At present there are certain 
factors which compel the industry to export 
crushed bones, leaving here in the country 
bone-meal for use by the agriculturists. But 
this, as you -wull all agree, is a temporary phase. 
In most countries of the world, the bone 
industry has reached a stage when the entire 
raw' material is utilized by producing other 
articles from it. I would, therefore, request 
those who take part in the disous.sion today 
to throw some light on that aspect of the 
question — that is, what exactly is tlie stage 
that the industry in India has reached for 
utilizing the entire raw material. 

I propose at this Conference to follow the 
procedure of having a general discussion for 
some time and then set up committees to 
deal with some of the items. Then the reports 
of those committees may be considered on 
Wednesday, if you will be here till then. 
Otherwise, we will have to have a late evening 
sitting to consider the reports of these com- 
mittees. I want the full utilization of the raw 
materials to be considered by a committee 
on which the various interests may - be re- 
presented. 

Then there is this question of the by-produot 
bone-meal which we want for agricultural ope- 
rations. Possibly most of you feel that this is 
probably the most important item to be dealt 
with — tlxat is, the fixation of the price of bone- 
meal. There are various standpoints from which a 
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decision wifcli regard to tlie price of bone-meal 
could be considered. But I would like you, if 
you have the active interest, the larger and abi- 
ding interest of the industry at heart, to take 
one fact into consideration. After all, whatever 
might be the price which you may w'ork out 
for the bone-meal on the basis of the price of 
crushed bone, as well as the cost of inamifac- 
tiiie, the bone-meal is required by the agricul- 
turists and if the agriculturist hnds that the 
price which he has to pay for the bpiie-moal 
is not low enough for him and it has no rela- 
tionship to the value of the extra produce 
'which he receives as a result of fehe use of bone- 
meal, he is not likely to take to it. So far as 
Government is concerned, we want to utilise our 
fertilizer and manure resources to the maximum 
extent possible for our urgent needs and one of 
the most urgent needs is food production. We 
have also got programmes for tlie development 
of the cultivation of jute and cotton. But 
relatively food production is the most impor- 
tant of our programmes. Therefore, in fixing 
the price of bone-meal, the over-riding consi- 
deration that ultimately will sustain the indus- 
try, or ultimately make it possible for the 
agriculturists to continue to be the purchasers, 
consumers and customers of this product is 
that its price must be related to the return 
which the agriculturist gets. Last time we 
had fixed the price of bone-meal at Es. 170 
per ton. So far as I can recall, no very detailed 
examination of any data or material was made 
by us in fixing this price. We were given 
certain figures writh regard to the price of 
crushed bone, as well as the cost of production, 
on the basis of which we fixed the price. Now 
we have to deal with this matter in a more 
detailed manner. If we want to make bone- 
meal a popular fertilizer, then, as I said, you 
must, vsee ■fchat the price has a bearing on the 
return of the agriculturists. If all the data 
is available with you here, then it may be 
possible, sitting for a number of hours, to go 
through them. Otherwise, we will have to 
collect the information from sample factories, 
with the . cooperation of the manufacturers. 
I find, from the views expressed by some of 
your representatives, that it is your desire to 
fix a figure as high as Ks. 200 to Es. 220* 
But, as I said, this is a matter which has to 
be examined in some detail 




It is a fact that the raw material of the bone 
industry is mostly available far into the 
interior of the country, I mean the rural areas, 
while factories are concentrated in a few urban 
areas. The same is the case with regard to 
certain other industries as well. Take for 
instance the sugar industry. Most of the 
sugar factories have got concentrated in two 
provinces whereas the consumers are scattered 
all over the country. It has been suggested 
with regard to the bone industry that since 
the raw material is scattered throughout the 
country and the consumers are also scattered 
throughout the country, decentralization of 
the industry will lead to greater efficiency. 
These decentralized factories may be individual 
factories or cooperative factories. All these are 
matters of detail which have to he worked out. 

At present we find that we are very much 
in the dark with regard to our statistical 
position,- We do not know what is the total 
quantity of raw bones of various kinds avail- 
able in the country. Nor do we know how 
much ultimately goes waste or is absorbed 
by the soil We also do not know as to 
what is the exact quantity which can be utilized 
by the industry. A great deal of other detail 
is necessary and I hope your organization will 
assist us in getting correct statistics. 

We shall also be glad to hear from you what 
assistance you require from Government in 
the matter of expanding the bane industry. 

The present practice is to export our crushed 
bones and to import rock phosphates. I 
do not know how far it is possible always to 
correlate the two things. But I feel that 
whatever may be the programme at present 
of importing rock phosphates it may be wiser 
ultimately that our fertilizer industry must 
be based on internal raw materials. We 
know our industrial development is often 
based on raw material which has got to be impor- 
ted, But then many difficulties can arise which 
may prevent us from getting our raw n^terials. 
Wars occur and other complications can also 
come about. Though the bone industry is 
developing on the basis of rock phosphates, 
I think it is wise to plan for the development 
of the industry on internal resources. This 
should be considered and investigated though 
I realize no decision can be taken at . this Con- 
ference, 
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TREAT YOUR CEREAL SEEDS AND CONTROL MANY 

SERIOUS DISEASES 


By H. S. PRUTHI 


T A THEN a farmer plants Ids seed of cereal 
y y and other crops, the stands of seedlings 
” ” and later health of adult plants that 
he obtains may not as a. rule be good. If the 
crop is to be transplanted, the seed rate in 
such cases has to be high because there is 
a great deal of jjre-emergence rot of the seed 
and of seedlings due to ‘ damping off ’ or 
'seedling blight*. That is because the seed 
of some of the cereal crops cany with them 
spores of parasitic fungi or such spores may 
lie in the soil and attack the kernels and the 
young seedlings as they emerge out of the vseed 
and come out of the soil. If the conditions 
of environment are favourable for disease 
development then such mortality is very high. 
As a general rule, however, even when the 
conditions are not optimum, some seed and 
seedlings succumb to the injuries which these 
fungi and somcitimes even parasitic bacteria 
cause to them. Losses due to such ' pre- 
emergence rot ' damping oif ' seedling 
blight *, ' foot«rot . etc. are sometimes very 
afjpreciable necessitating replanting or ex- 
cessive seed rate. Foot-rot for example may 
cause considerable damage to the wheat crop 
in many parts of India, especially Central 
Provinces and Eajputana. The seed rate 
has therefore to be high as much as 130 lb. per 
acre instead of a normal rate of 60 to 70 lb. 
Foot-rot of rice occurs in Madras, Bengal, 
Assam and other places and effects the crop 
in all stages of growth but is mostly destructive 
in the seedling stage. Another important 
disease of rice is seedling blight which common- 
ly occurs in Bengal, Orissa and Madras. Seed- 
ling blight causes considerable losses in India. 


E. S. PBXJTHX, M. so., rh. d,, so. b. (Cantab.), 
r. E. A, s. B., E. jf, I., is plant Protection Adviser 
to the C^ovornmenfe of India, 
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Certain smut diseases such as grain and loose 
smuts of jowar, covered smut of barley, flag 
smut of wheat, covered and loose smuts of 
oats cause considerable damage to the yield 
and quality of the grains. Leaf spot of wheat 
which normally occurs in the Punjab is also 
now reported to occur extensively in certain 
wheat growing areas of the south. Damage 
due to the disease has been appreciable in 
certain years and in South India it has been 
recently observed in a serious form. Stripe 
disease of barley is also a common disease 
which may cause either pre-emergence rot or 
seedling blight. Under favourable weather , 
conditions, the course of the disease is usually 
progressive until Anally the ears are infected 
when they fail to develop normally and a 
condition of partial or complete blindness 
results. 


Seed treatment 


It is the object of this article to explain 
that the diseases described above which are 
externally seed borne or sometimes also soil- 
borne, can be stxccessfully controlled by seed 
treatment. Diseases caused by air-borne spores 
such as rusts, mildews, head blights or the 
internally seed borne diseases such as loose 
smut of wheat and barley cannot be con- 
trolled by seed treatment. 

. Treating the seeds with dusts which have 
fungicidal and bactericidal qualities provides 
an effective barrier against the growth and 
entry of the organisms into the seed. Borne 
fungicides give additional protection by diffus- 
ing into the soil around the seed and retardmg 
the growth of parasitic fungi that may be 
present in the soil 

The ultimate aim of seed dressing, there- 
fore, is to secure good stands of healthy plants 
and therefore good yields from the crop. The 
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fact that good standis and yields are often 
obtained without seed treatment should not 
lessen its importance because seed treatment 
is a prophyiaotio measme which it practised 
irrespective of whether the disease in a season 
is or is not present. If the seed has not been 
treated and the disease appears in an epidemic 
form, it would be too late to put into eifeet 
this practical method for preventing vSiich 
diseases. Seed treatment, therefore, is an 
insurance against loss of crops. 

Dressing the seed with fungicidal dusts 
will, therefore, prove to be beneficial in several 
ways. 

1. Fungicidal seed dressings destroy the 
externally seed-borne fungi causing plant 
diseases, thus increasing yields and quality 
of the crop. 

2. ^ They combat harmful soil inhabiting 
fungi that rot the seed and destroy the 
seedlings. 

3. They help in establishing good vigorous 
stands which enable the crop to compete, 
successfully with weeds. 

The fact that seed looks clean or that it 
was the produce of an apparently disease- 
free crop grown from treated »seed is no 
guarantee that it is disease-free and therefore 
not in need of treatment. Spores of several 
parasitic fungi carried beneath the hulls of 
oats, barley and rice and in the crease of wlieat 
kernels are not easily observable. Even seed 
from a disease-free field may beconje con- 
taminated by spores carried out by the wind 
or by the threshing machines from neighbour- 
ing fields. It is a good practice, therefore, 
to treat seed every year to ensure freedom 
from disease. 

Different kinds of seed treatment 

There are two ways in which seed can be 
treated, namely, wet treatment using dilute 
solutions of the fungicides or the dry treatment. 
For the wet treatments the fungicides must, 
of course, be soluble in water and those .that 
are usually used are copper sulphate, formalin 
or some kind of water soluble organic mereuxy 
compounds. For dry treatment, the fungici- 
des used are basic copper carbonate, different 
kinds of copper oxides and organic mercury 
or sulphur compounds which are sold in a 
ready made form properly diluted by com- 
mercial, concerns* . Recently, some organic 

m. • . ‘ 


mercury compounds have been suspended qj 
dissolved in liquids of the consistency of % 
pure glycerine or lieavy syrup which axe used 
directly for treating the seed, Hke the duatn 
themselves. 

Wet treMments : (a) Copper sulpliate (2| lb. 
of copper sulphate dissolved in 10 gallons 
of water) is a good fungicide for the control 
of smuts of joimr but it has the drawback 
of impairing germination of seed which in 
some circumstances may be appreciable ; 
moreover, if not carefully carried out abnormal 
seedlings may be produced. It is not a . 
suitable fungicide for oats, barley or rice as 
the vitality of these grains is injured by such 
treatment. 

(b) Formalin : {1 , pint of formalin in 40 
gallons of water) is comparatively a more 
suitable fungicide and gives excellent control of 
not only oat smuts but covered smut of barley 
and loose and covered smuts of jowar as well ; 
but in the case of the latter crop as the seeds 
are not covered by hulls the germination may 
get somewhat impaired. Moreover, it does 
not give a satisfactory control of diseases of 
wheat, barley, rice and oats due to Helminthos- 
porium. 

Dry treaUmnU: The wet treatments have 
vseveral disadvantagCvS, the chief among which 
is the moisture of the treated seed which, if not 
quickly dried, may impair its germination. More- 
over, seed treated by the wet methods cannot be 
stored for long j)eriods but have to be used im- 
mediately and such treatments do not act as 
])rotec.tives. To overcome these drawbacks, dry 
fungicidal dusts have been developed which 
give excellent results. It may be stated 
that the success of dry dusts is intimately 
related to the fineness of the dust. If the 
dust is not extremely fine, that is of the order 
of passing through a sieve with 30() meshes per 
linear inch, its effectiveness may not be very 
satisfactory. 

(a) Cop^r carbonate and oxide dusts: 

One of the materials, first used as a dust, was 
a finely divided basic copper carbonate powder. 
This dust (three to four ounces per maund*^ of 
seed) gives a fair control of jowetr smuts provid- i 
ed that the grain is not badly contaminated. | 
Other dusts are Yellow Guprocide, red oxide | 
of copper, etc. which are also used in more . | 
or less the same proportion. However, these ;- 

One maund s»S2|lb,^ 
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dusts besides controlling smuts, do not control HoiP to treat seed 

other seed-borne diseases as satisfactorily. Small quantities of seed may be treated by 

(b) Sulphur dust: Sulphur dust of extreme placing the required quantity of the dust in 

fineness, that is capable of passing through ^ bottle and shaking vigorously for two or 
a sieve which is 300 meshes per linear inch, minutes. 

is very popular in India on account of ease ■ earthen pot with a lid may be used when 
of application, safety and cheapness of sulphur. ^ few seers of seed have to be treated. The 
It has been successfully used against grain grain and the required quantity of dust are 
and loose smuts of jowr and covered smut of pieced inside the pot which is well-shaken for 
barley. Three or four ounces of the dust to ^ couple of minutes after covering the mouth 

a maimd of the seed grain are quite satisfactory, lid. Care must he taken to see that 

(c) Organic mercury compounds : These the pot is not more than half full 

materials have been found to be very useful, For larger quantities a seed treating drum 
for they give good control not only of smuts is very convenient and useful. Such a machine 
but of numerous other diseases and prevent may either be got made locally or purchased 
especially the pre-emergence rot of several ready-made through a manufacturer. It 
crops, ^ The proprietary organic mercurial consists of an ordinary oil drum to which is 
seed-disinfectants vary in composition accord- welded an iron pipe. The i)ipe rests on the 
ing to the particular commercial product, two sides on wooden or iron pivots so that 
Their main ingredients are usually the effec- the drum can rotate (Pig. 1). The method of 
tive organic mercury compound which may treatment is a simple one. The grain, is placed 
foe ethyl mercury phosphate, ethyl mercury in the drum, the required dose of the fungicide 
chloride, ethyl mercury acetate or other similar added and the drum is revolved for tliree to 
compounds. Usually the effective ingredient four minutes. In tliis way each grain is coated 
is one to three per cent, the rest being an with a very fine defiosit of the fungicide, 
inert diluent which serves as a carrier. Chief Dosage: The quantity of the fungicide to 
among such dusts are Agrosan GN, Semesan foe used varies somewhat with the crop, lie 
and New Improved Ceresaii. disease and the fungicide used. The usual 

Non-’metallio organic compounds: Several dose is 1 part of the disinfectant to 450 or 
organic compounds without mercury in them 500 parts of seed. This comes to 5 to 7 tolas 
have recently come into use as seed disinfec- of the dust to 1 rnaund of seed, 
tants. They are Spergon (Tetra-chloro-p- Precautions: Certain elementary precautions 

beiizoquinone), Thiosan and Arasan (Tetra- must be taken when using the poisonous 

methylthiuram-disulphide). They also give materials. It is advisable to avoid inhaling 
elective control of seed-borne diseases and for the dust. The nose and the mouth should 
certain vegetable crop seeds Spergon has been therefore be protected with a cloth or a respira- 
declarcd to be very effective even though a tor. The xangicide should not be handled 
bit more expensive than the other dusts. with wet or moist hands, and should not be 

It may be mentioned that organic mercury allowed to come into contact with wounds 
dusts are probably the best all-round seed or broken skin. After the treatment is over, 
fungicides. They are not only effective in any dressing on the hands should be removed 
controlling certain diseases but they also by rinsing thoroughly, 
provide protection to the seed and thus im- The bags which have contained treated seed 
prove germination and crop stands. should be kept separately and wushed before 

Nm liquid treatments: Among the new using them for carrying fodder, etc. 
liquid treatments which are used in the same . It is advisable that the mixing of the dust 
manner as dust is Panogen which is a Swedish with the grain should be done in a reliable 
product. It contains an alkyl mercury com- dust-proof machine. Grain should not be 
pound as its active ingredient and controls ail mixed with the powder on the barn floor oje 
parasitic fungi. Panogen is applied to the the mixing carried out in a sack, 
seed in the same manner as an ordinary dry seed Seed can be treated three to four months 
dressing. The dose is 100 o.c. for 110 pounds before sowing without impairing its germination, 
of seed or roughly 1 o.c. for one pound of But the treated seed should be stored in a 
seed. dry and ventilated place. 




teeat youb cEebaIi seeds and conteod many sBBtoEs Diseases 


HASP-!.; 


NAILS OR SCREWS 


HINGE 


TWO iARGE NAILS ONE 
\0N EACH SIDE OF PIPE 


MIXING BOARD 
IX8IN. / 


PIPERS. 
WELDEOX 
i TO DRUM 


30 6AL.0ILDRUM 


pa-rtSj say five to seven tolas to u inaund of seed. 

(iv) Blowly rotate tluj drum for about 3 
to 5 minutes (at least 1.00 rotations). 

(v) Empty out tlie drum in such a way tliat 
the dust blows away from the operator. 

(vi) Carefully label the treated seed. 

(vii) The treated seed should be stored in 
a dry, well-ventilated place. If need be, the 
seed may be sown immediately after treatment. 
In any m$e^ do not store the treated sesd in a 
closed room, 

(viii) The treated seed should never be used 
as food for human beings or as feed for live- 
stock. It should only be used as seed. 

(ix) When the treating operations are over, 
the drum should be thoroughly washed with 
water so as to remove the sticking dust 
particles and later dried. 


Cost oj treatment 

The cost of seed treatment varies with the 
cost of the material, the rate of application per 
maiind and the seed rate per acre. On an 
average, the cost of treatment comes to about 
two to three annas per acre, being little more 
for wheat, barley and oats and much, less for 
jowar, maize and rice. The cost of treatment 
of jowar seed comes to as low as one pice per 
acre. There is no doubt that the treatment 
win yield dividends several times over. 

Hints for seed dressing 

(i) Seed must be thoroughly dry at the time 
of treatment. 

(ii) Do not fill more than half the seed- 
treating drum at a time. 

(iii) Add the fungicide @ 1 in 450 to 500 
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ROLE OF GAUSHALAS AND PINJRAPOLES IN 

THE CATTLE ECONOMY OF INDIA 

By HARBANS SINGH 


3. Bliopal 

4. Biliar 

5. Bombay 

6. Central Provinces and Berar 

7. Cutcb. 

8. Delhi 

9. East Punjab 
^0, Madras 

iL Orissa ••• V.. 

12. United Provinces 

13. West Bengal 

1 4 . Hy derabad State ... 

15. Kashmir and Jamniu State ... 

1 6 . Madhya Bharat Union 

17 . Mysore State 

18 . Patiala and East Punjab States 
Union 

19. Saurashtra Union 

20 . United States of Yindya Pradesh 

21 . United States of Eajasthan ... 

22. Other areas 


G AUBEALA literally means the home 
for cows. Pinjrapole^ which means 
home for disabled animals, may also 
look after other kinds of animals besides the 
bovine. 

These institutions are India’s great heritage. 
During the last two centuries or so, due to 
economic and other factors, the slaughter of 
cows which was originally unknown to the 
people of India became a common practice. 
The trade in dead animals and their products 
became more flourishing than that of living 
animals and their products. The cow which 
was once considered the index of economic 
prosperity of the nation did not remain as 
such. In order, therefore, to arrest any 
further deterioration of the cow as a giver 
of milk and draught power and to give her 
necessary profcection from indiscriminate 
slaugliter and to house those infirm animals 
which have served throughout their lives, 
during their old age, the present day institu- 
tions of gaushulas and finjrapolea were founded. 

Number of gaushalas and their distribution 

It is estimated that there are at present 
about three thousand gausJmlm and finjrccgjoles 
in India with a population of six lakh headvS 
of cattle which are being maintained at a cost 
of about sixty million rupees per annum. 

The following Table will show the estimated 
number of major gaushalas in various provinces 
and States : 

Table I 

Estimated number of major gaushalas in pro- 
vinces and States. 

Number of 

S. No. Pj'ovince /State major 

gaushalas 

1. Ajmer-Merwara ... .^7 

2. Assam ... ... 7 


Potentialities 

It is estimated that on an average twenty 
per cent of cattle maintained in these institu- 
tions could be classified as good dairy type. 
There are another twenty per cent which are 
fit for breeding and further grading while the 
remaining sixty per cent are old, infirm and 
unfit for further breeding. Thus, taking total 
population of these institutions at six lakhs, 
the number of cattle under different classes 
would work out as below : 

S. No. Class Number 


1 . Good dairy type ... 1 ,20,000 20 

2 > Pit for breeding ... 1 ,20,000 20 

3 . Old, infirm and unfit for 

breeding ... 3,60,000 60 

Total ... 6,00,000 100 

It was considered that by better manage- 
ment of animals in the first two categories 
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it was possible not only to substantially effect 
increase in the present output of milk from 
these institutions but also to convert them 
into centres for the breeding of improved 
bulls and biillooks. It was estimated tliat 
by proper handling an increased quantity of 
over one million maunds of milk per year 
could be produced from these institutions. 
At the same time they could provide twenty- 
five thousand males fit for use as stud bulls 
every year for replacement in the gauslidlas 
and for distribution in the neighbouring areas 
for the improvement of ordinary village cattle. 
In addition to this, there will be about the 
same number of males available, after castra- 
tion, for bullock work and fifty thousand im- 
; ' proved female calves every year. These 

' , institutions could also serve the purpose of 

providing suitable centres for salvage of dry 
cattle from cities and towns. At present, 
due to lack of such facilities a large number 
of really fit milch animals which go to the big 
cities, find their way to the slaughter-houses 
after they go dry. Thus it will be seen that 
gaushcdm and pinjmpoks do not only possess 
great potentialities as means of improvement 
of milk , supply to the towns but can also serve 
effectively as centres for the preservation 
and betterment of the cattle wealth of the 
country. 

Present conditions 

Preliminary survey of these institutions 
has revealed the following main facts : 

(1) Gaushalas and pinjmpoles are generally 
situated either in the heart of big towns or 
in their immediate neighbourhood where 
feeding and maintenance of cattle are un- 
lieceasariiy costly. 

(2) In most of these institutions the ten- 
dency is to overstock, with the result that the 

: ; ; animals are generally underfed and are not 

properly looked after. This entails great 
. hardship and suffering for the animals. 

, , (3) There* are no means of segregating the 

productive animals from those which are 
aged, infirm of otherwise economically useless. 
Thus, no discrimination is practicable in the 
feedijug and management of good animals 
frotn' that of unproductive ones, which makes 
i ■ good animals also worthless after a short time. 

^ (4) ^I»and attached t6 the gamhalm is 

frVf": generally insufficient iof-' gazing of cattle or 

, ’* .mMriSr . nf .. ..crons. " 


(5) Promiscuous breeding is practised 
as a general rule and no attention is paid to 
the selection of bulls for breeding which results 
in further increase, in the number of inferior 
cattle, 

(6) There are no proper facilities for 
veterinary aid or treatment of sick animals. 

(7) Excepting a few gamhalas^ which have 
their permanent funds managed by duly 
constituted trusts, the source of income of 
most of these institutions is from Dharmada^ 
Laga or Gmshala Cess levied on the sale and 
purchase of principal commodities in different 
markets. There are some gaushalas which 
do not have the patronage of any business 
community and thus have to depend entirely 
on public charities and donations. Thus it 
wiU be seen that the income of these institu- 
tions is not only spasmodic and irregular but 
is also very uncertain which is a great handicap 
in envisaging permanent improvement in 
their management. 

(8) These institutions are generally managed 
by untrained staff, and, therefore, there is no 
planned policy according to which the breeding 
and feeding of different types of animals and 
their management could be carried out. 

Plan for their reorganization 

It is, of course, not possible to suggest a 
common plan for the improvement of these 
institutions, situated under such widely 
different, conditions. However, a general 
scheme for their reorgani 2 ;ation. is given below 
which may need slight modifications to suit 
local conditions. The plan essentially consists 
of the following four steps : 

(1) Segregation of different types of cattle: 
In order to achieve results most economically 
and in the shortest possible time, the first 
step is to segregate the old, infirm and tm- 
productive animals from the productive ones 
fit for breeding. Most of the gamhahs being 
located in or near towns, there is dearth of 
space leading to oWcrowding and congestion. 
Moreover, high cost of feeding and labour in 
the Cities makes the maintenance of productive 
type unnecessarily costly. It is, tberefore, 
desirable that arrangements should be made, 
to maintain these animals on grazings in the 
interior forests and other waste lands, without 
much coat, where they might even prove use- 
ful in fertilizing and developing the laiid. 
The funds and space thus saved by the removal 
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Fig. 1. Cattle on the Grazing Camp, Mandvi Pinjrapole, Kutch 







Vv?,-* { ' ;■' 



















Fig. 2. Milking herd. Kanpur Gaushala 


Fig. 3. Cattle Segregation Camp, Pashulok — Rishikesh 
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FIG. 4. Gopa-asthami Day. Gopal GauMa, Dibrugarh, Assam 
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of useless stock can be more eoononucally 
utilized for the upkeep of 
Such cattle segregation camps or 
can be located in different zones in each 
province wherever suitable facilities are 
available. Provision should be made to cas- 
trate all males in these Sadans so that no 
further propagation taken place^ among toe 
animals ^ The skin, bones and other offals 
of animals which die their natural death should 

^’^por upgrading of the, productive stock, 
improved bulls of desirable breeds should be 

Jmtoinrf m the ^ 

and management will go a long way in im 
nrovina the yield of the milking herds. 

m ./ r»' 

efficient management of gavsTuilMS, it 
absolutely nece.ssary that the persons _m charge 
of these institutions should be trained and 
qualified in the handling and management of 
totle. Due to dearth of technical and 
personnel it has been found difficult ^y ^he 
Lnagements to effect improvements m their 
institutions. Efforts should be made by the 
gamldcis to get workers tramed m smtaWe 
centres which are being started by tbe |m m 
cial Governments m some of the proMnees. 

(31 Provincial Gaushala Federation . In 
order to develop these institutions on a, move 
T\L uniform standard of working. Provincial 
Federations of Oaushdas should be formed _m 
each province and State Union. In an aeti^nty 
like tffis, where development of a 
of public institutions is concerned, 
of such non-official organizations is not onh 
desSe but essential. These Provmcia 
SSions may eventually have a Central 
All“India Federation to fnxtlier coordina 
their activities. Table II will give the names 
Sid addresses of the 
working in various provmees and btates . 

Tabpb II 

Gaushalas mrUng in different frovimee 
and States 


Bombay 


Central Pro- 
vinces 


Cntch. 


Assam Prantiya Gau^ 
shala Sangy Qaubati 

Bibat Provincial Fe- 
deration o£ Gaushalas 
and Pinjrufoles^ Sa- 
daquat Asbram, P.O. 
‘Digbagbat, Patna 

Bombay. Provincial 
Federation o£ Gau- 
shalas and Pinjrapo- 
les, C /o Bombay Hu- 
inauitaiian League, 
149, Shroff Bazar, 
Bombay 2. 

provincial Gaushedas 
and Pinjmpoles Fe- 
deration, 0 /o Gan 
Sewa Sangb, Gopuri, 
Wardha 

Cutcb Federation^ o£ 
PinjrafohSy Anjar, 
Cutcb 


April, 

1949 

December, 

1945 


August, 

1945 


East Punjab 
and Delhi 


East Punjab and 
Delhi Gau Sewak 
Sangb, 0 jo Delhi Pm- 
jfapole Society,, 
Katra Tabacco, Delhi 

Jaipur Eajya Gosewa 
Samiti, 0 /o Bap 
Mandal Office, Sik- 
kar, Jaipur State 

Provincial Federation 
of Gaushalas ^and 
pinjrapoleSy Orissa, 
Cuttack 

XJ,P, Federation ^ of 
Gauslialas and Piuj-^ 
TapoleiSy bfaya Tola, 
Bareilly, United Pro- 
vinces^ 

provincial Federation 
of Gaushalas and 
PinjrapBleSy Oh 
Calcutta PiwapoU 
Society, Calcutta 




bole of CAVSHALAS and PINJRAPOIES 
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of income ot tncse , basis. In 

ctarity cess calM Dhamada, 

most of che mark . . je^iucted on the 

S 'SSpal " odife^ 

"p“ 'r‘ rtz. ^ -”« ‘'i 

commodity to ^ substantial 

S r-uSof «b.tio,. otV— 
rj'- «o» •«“ *d» 

of of the, provinces efforts 

STS Se t,o pass legislative measures 


IH THE CATTLE ECONOMIT OF INDIA 
fo, ft. eontol of ‘to to* »' 

S'ft. toSy of'toltobg »ft mo«.ur» 
i„ otte ,t,t.d ftrt m .pit. 

, 5^ i’amri™li..to apd todtop. 

wbiclPtliese institutions are suffering, 
rtev cIuM if organmed on proper lines, very 

Eis«s"f:i9‘i^to\s 

',ift ' 7 »“ X P.S 

ft.srrp»x » fto toy 

mJv be put on correct lines and be able to 
maj ne pn „ ■ , existing efforts in 

Tf SvS^^^t of the cattle wealth of the 

country. 



[CAN PLANTS TESTED IN AUSTRALIA 

I^oIeTRGPIGAL PASTURES 
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UU. 1 ... by ft. ^toto^Xtiou^' A-n eq.a>d number of ...d 
Industrial Research “Lj^ts comprised the greatest 

Bent out* Pasture an Agricultural New^lettery 

lustralia’s importations*-4t^&Jrct/^a?i 


A N expe<lition spo: 

/a operation with 1 
XXResearch visited 
S. Brazil) last year. These arc 
One of the problems of tropical 
satisfactory legumes. 

About 400 samples - - _ 

Brisbane and the Australian scientists are 
promising types for large scale trials. 

^ During 194'!. 825 varieties c- _ 
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PRODUCTION OF VIRUS-FREE SEED POTATOES 


By R, S. VASUDEVA and T. B. LAL 

T TIRUS diseases of potatoes are prevalent 
wherever the crop is grown. They not 
^ only cause appreciable reduction in the 
yield but are also responsible for the degenera- 
tion of seed stocks. Observations on the 
prevalence of virus diseases in the hills and 
plains of Northern India show that the in- 
cidence varies in different tracts, but is very 
high in many places. All the coiiunercial 
Indian potato varieties have been found to 
be heavily infected. Most of these diseases 
are carried in the , tuber but diseased and 
healthy tubers cannot generally be distin- 
guished from each other. The virus symp- 
toms can only be observed on the plant raised 
from the infected tuber. It is therefore 
important to produce virus-free potato seed, 
the use of which will increase the yield of 
potatoes per acre considerably. The statis- 
tical reports from Canada* show that yields 
secured from certified crop are nearly doubled. 
The problem of production and multiplication 
of disease-free potato seed has therefore an 
important bearing on the ’'grow more food’ 
campaign. 

Important viruses 

Work on the virus diseases of potatoes has 
been in progress in the Division of Mycology 
and Plant Pathology of the Indian Agricul- 
tural Research Institute, New Delhi, for the 
last eight years but had received little 
attention in India during the earlier past and the 
information as regards the occurrence of 
viruses in the commercial Indian varieties 
was meagre. As a result of research at the 
Institute, the occurrence of six important 
viruses namely, Solanum viruses 1,2, 3, 6, 8 and 
14: (Potato viruses X,Y,A,D,F and Leafroll 
virus) has been shown. Almost all the plants 

* Tucker, J. (1937). The value of Seed Potato 
Certifications to the Potato Industry. Amer, Potato 
*/. t4 1 39-45. 

E« S. VASUDEVA is Head of the Division of 
Mycology and Plant Pathology in Indian Agricul- 
tural Besearoh Institute, New Delhi. T. B. LAL 
is on the staff of the Division of Mycology and 
Plant Pathology. 
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of Commercial potato varieties are found 
infected with Solanum virus L Solanum 
viruses 2 and 3 commonly occur in combina- 
tion with Solanum virus 1. To study the 
reaction of Indian, varieties of potatoes to 
different viruses aiid for further analytical 
work it is necessary that the potato variety 
under experiment be initially free from virus 
infection. Work to produce virus-free nucleus 
of two important commercal Indian varieties, 
namely, Ph^lwa and Darjeeling Red Round 
which would also serve as basis for Seed 
Certification purposes was undertaken in 
1941-42 at Delhi. 

Early trials 

In the winter of 1941 apparently healthy 
plants of Darjeeling Red Round, and Phulwa 
growing in the fields were selected. Seed 
tubers of these varieties had been obtained 
from Darjeeling and Patna respectively. The 
selected plants were bagged and were kept 
under constant observation for visible symp- 
toms of infection. Any plants which, at 
one stage or the other, were found apparently 
diseased were rejected. In February, 1942, 
the plants were finally selected and their 
yields stored separately. 

Further trials 

In 1942-43 season, 54 tubers of Darjeeling 
Red Round and 101 tubers of Phulwa raised 
from the plants selected in the field during 
the previous season were grown in pots contain- 
ing well-manured sterilisied soil in an insect- 
proof house. As soon as the plants were 
about four inches high they were examined every ' 
day for visible symptoms and were later 
periodically tested on differential hosts, e.g. 
Nicotmna tahacim L., Datura stramonium L., 
and Capsicum annumn L., for virus content. 
Four plants of Darjeeling Red Round- out of 
54 plants and 8 plants of Phulwa out of 101 
remained apparently healthy till the end tod 
also failed to produce symptoms of infection 
on the differential hosts. The remaining 
plants of both varieties, however, showed 
Negligible mottle and were discarded. The 
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yield of the plants wMoli so far appeared 
disease-free was retained for further teats. 

During 1943-44, individual tubers of Dar- 
jeeling Red Round and Phuliva obtained 
from selected plants were again planted in 
pots in the insect-proof house. All the tubers 
from one plant were raised in a unit. The 
plants from such tubers were kept under 
observation from day to day and as before 
tested on cliiferentiai hosts. In PJmhva 
variety the progenies of all the eight plants 
selected during 1942-43 exhibited faint mottle, 
at one stage or the other, which was due to 
Solaiium virus 1. In the ease of progenies 


however showed no symptoms of disease. 
The plants had developed vigorous growth 
with green well-expanded leaves. These were 
repeatedly tested on the differential hosts 
but failed to infect them. Grafts were also 
made on Datura strarnoniumf Nicotiana 
tabacum and potato variety Mpiaure but no 
symptoms of disease were observed on any 
of the test plants. 

One lot of the tubers of Darjeeling Red 
Round raised from each of the 17 selections 
was planted in units in the insect-proof house 
at Delhi in October, 1944. The remaining 
tubers were planted in April, 1945 in a well- 


of five plants, however, one or two plants in 
a unit were found to be apparently healthy 
throughout this period though the other 
plants in the same unit were diseased. These 
plants produced doubtful syxtiptoms of infec- 
tion on the differential hosts. Their tubers 
were therefore retained for further tests. 

Production of a vituS'free nucleus 

111 the case of selections of Darjeeling Red 
Round progenies of three plants out of four 
showed Negligible mottle in 1943-44 and were 
therefore discarded. All the progenies, 
numbering 17> of the remaining one plant, 


isolated plot at the Central Seed Potato 
Certification Station, Kufri (Simla hills), 
located at 9,000 feet, in order to multiply 
the material. The plants, raised in the insect- 
proof house at Delhi continued to be examined 
and to ensure their freedom, from disease, 
were again tested on the differentials but 
they proved to be disease-free. The plants 
showed vigorous and sturdy growth. The 
origin of these plants is traced to a single 
parent tuber and they now provide tlie nucleus 
for a stock which is proposed to be increased 
and in time is likely to replace the present 
infected seed stocks of Darjeeling Red Round 
variety. 



PRIME MINISTER ON FOOD 


S PEAKING at a luncheon given in his honour at New York by the Over- 
seas Press Club of America, Pandit Nehru said : 

* India’s primary need to-day is food. In a couple of years we shall be 
self-sufficient regarding food as we have in hand big multi-purpose schemes, 
some of them even bigger than the Tennessee Valley project. But our imme- 
diate need is tractors, macMnery and fertilizers. We want food at prices we 
can afford. The price structure is governed essentially by the price of wheat. 
We would like to have some of the surplus wheat of America 
Pandit Nehru declared that India particularly wanted to create a reserve of 
wheat so that it could keep down prices ia India, ‘ Secondly, we want 
machinery and technical assistance. We have technical skill up to a certain 
degree in India, but what we want is a know-how of the type that America 
can afford to give us in carrying out our huge development projects.’ — 
Food BuUdi% October 24, 1949. 






PROTOZOA AFFECTING THE SHEEP AND GOATS 

IN INDIA 


By H. N, RAY 

I N recent years tlie interest of Indian 
farmers has been directed towards tlie 
raising of sheep and goats in the country. 
Of late several sheep and goat breeding farms 
have been started in the various parts of the 
country. 

Amongst various diseases, such as bacterial, 
viral or verminous, the diseases of protozoal 
origin are of no mean order. In this short 
note, therefore, an attempt is made to acquaint 
the farmer as well as the controlling authorities 
with some of the chief protozoan diseases 
that are likely to interfere with the normal 
progress of breeding farms. To define a 
protozoan is a difficult task but for practical 
purposes it is sufficient to know that it con- 
sists of a speck of living substance, the 
protoplasm, with a single regulating centre, 
tlie nucleus. It is due to this apparently 
simple organization that the name * protozoa 
which means primitive animals was applied 
to this group of organisms. It may be men- 
tioned at the very outset that diseases due 
to protozoa in sheep and goats have received 
very little attention in India, Excepting 
a few stray records of some blood and intestinal 
protozoa from sheep and goats’^ no serious 
attempt has so far been made to determine 
as to how far these organisms are responsible 
for economic loss to the country. Another 
object of this note, therefore, is to invite 
information from the field on various points 
mentioned in the text. 

Coccidiosis 

The most important protozoan disease 
known to affect adversely the sheep and goats, 
particularly of young age, is coccidiosis. 

* Baldrey, 1906 i Iyer, 1933 5 Aciiar and Brikantiah, 
1934 ; Sarwar, 1936 ; Das Gupta, 1936 ; Bay and 
Baghavaohari, 1941 5 Kat, 1943 j Bay 1938, 1945. 


H. H. BAY is Offieer-int-Oharge, Section of Para- 
sitology, Indian Veterinary Kesearoh Institute, 
j Mukteswar-Kumaon, 


Protozoa of the group {Eimeria invade the 
intestinal tract and often })roduce conditions 
that lead to the fatal end of the host. Several 
forms such as, E, arloingi, E.fawei, E. intnoata, 
E. ninakohl vakimome, E, longisforcti E. parva, 
E. ahsa4a, E. grannlosa, E, pallida^ E, 
arjehari and E, crandalUs have been recorded 
from sheep and goats of various parts of the 
world. Of these the first four species have 
been seen by the writer to occur in Indian 
ovine and caprine hosts. E, arloingi is stated 
to be the most dangerous one which may often 
cause heavy .mortality (20 to 30 per cent or 
even 60 to 90 per cent) amongst lambs and. 
kids. The disease may appear with the onset 
of rains and at times persists throughout the 
year as a stall, or pasture infection. Low- 
lying wet pastures serve as favourable ground 
for the persistence of the infective stage — ^the 
oocyst. In stall, the infection spreads through 
the medium of contaminated fodder. Ex- 
perimental observations indicate that oocysts 
maintain their viability even after ten 
months at near-freezing temperature while 
at 40^0. they perish after an exposure for 
three days. Inferior quality of food, faulty 
feeding, fiiuity weaning, exposure to cold 
after shearing, complete changes of living 
conditions as in change of location, transfer 
to another herd, unfavourable weather and 
inbreeding are some of the factors that lower 
the resistance of the susceptible animals 
and thus promote the rapid multiplication 
of coccidia in the walls of the intestine. 
Eecovered animals serve as ^carriers’ of in- 
fection for months and as such they usually 
do not manifest any symptoms of the disease. 

The affected animals show symptoms of 
the disease within two to four weeks after 
intection. Appetite is impaired and symp- 
toms of anaemia followed by emaciation soon 
appear. There is foul-smelling obstinate 
diarrhoea usually without .haemorrhage. 
Symptoms of extreme weakness and con- 
vulsions also appear in acute oases and within 
a few weeks the animal dies from exhaustion. 
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FEOTOaOA AWmTim THE SHEEP AND GOATS m TNBIA 


In lamts death maj occur in a few hours. 
Conclusive diagnosis of the disease can only 
he made by* detecting microscopically num- 
erous oocysts, the potential infective 
stage of coccidk in the faeces, but the history 
and the jjresence of obstinate diarrhoea may 
lead to a tentative diagnosis. In latter cases 
confirmatory diagnosis is' essential in order 
to deal with the situation adequately. In 
certain cases confirmatory diagnosis is not 
made till post-mortem examination. 

A conce]>t that should be helpful to farmers 
and clinicians concerns host-specificity of 
the eoccidia, or their specific host afiSliations. 
It is now a well-known fact that eoccidia 
of rabbits and birds do not grow in the mem- 
bers- of. the bovine family, and vice versa. 

The farmer can check the spread of the 
disease if he keeps a vigilant eye on the sanitary 
and hygienic conditions of his farm. Here 
are a few important hints : (1) Infected pas- 
tures should be closed down for at least six 
months; (2) litter should not be allowed to 
accumulate in the stall ; (3) fodder should 
not be allowed to come in contact with the 
litter-strewn area in the stall and (4) food in 
the stalls should, as far as possible, be served 
on raised, clean and dry troughs. Above all, 
it must be remembered that moist conditions 
are ideal for the sponilation and preservation 
of viability of oocysts in the fascal pellets that 
infected animals carry to the feed. 

In recent years the usefulness of sulpha- 
guanidine in the control of ooccidiosis in Iambs 
has been pointed out by Foster, Christensen 
and Haberman (1941), One, to two grams of 
the drug given daily (with one day interval 
between each week) for four to six weeks 
completely stopped , elimination of oocysts 
in the faces, Sulphamezathine so useful 
in controlling bovine and poultry ooccidiosis 
may also be found useful in cases of bo\dne 
and caprine eoccidiosis. 

In spite of all that has been said above, 
control of ooccidiosis constitutes a topic 
difficult from many angles. For example, 
it is not known, (a) why feeder sheep and goats 
sometimes experience" ‘severe outbreaks; (b) 
is it the concentration of animals and resulting 
increase in the chances of heavy infection ? 
(c) or, is it- partly the metabolic change attri- 
butable to heavier feeding of concentrates 
that makes the host more susceptible ? 

, Giving due regard to all sides of the problem, 
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the author suggests that data ont he follow- 
ing lines should, in the first instance, be 
collected in collaboration with the Indian 
Veterinary Eesearoh Institute. 

(1) Incidence of ooccidiosis in sheep and 
goat breeding farms in India, 

(2) Determination of species of eoccidia. 

(3) Climatic conditions that favour 
eoccidiosis. 

(4) Breed susceptibiiity^’^n>f ooccidiosis. 

Another type of protozoan disease in sheep 

and goats that may call for attention is 
piroplasmosis (Babesiasis and Theileriasis). 


Babesiasis 


The protozoa concerned in this disease 
are placed under the genus Babesia, These 
organisms invade the red blood corpuscles 
of the host. The following species liava so 
far been noted to occur in India : B. motasi^ 
B, ovis^ B, sergenti, B, taylori and B. foUata, 
B, motasi infection in sheep produces symp- 
toms which are very much similar to those of 
^ red-water ’ in cattle., There is fever, loss 
of appetite and profound ansemia. The urine 
becomes coffee-coloured. In B. foliata 
infection in sheep, however, hmmoglobinurea 
is absent but high fever, ansemia and deteriora- 
tion of general condition are well-marked. 
Pathogenesis due to B, taylori infection in 
goats is doubtful, while B. sergenti and E, 
ovis are not known to produce recognizable 
symptoms. The dropping-off tick, RJiifice- 
flialus bursa, is the transmitting agent of 
B. motasi in Eumania, but as this tick is not 
known to occur in India, attention may 
be diverted towards some other species of 
ticks. 


Theileriasis 


On rare instances infection in sheep and 
goats with Theileria ovis and T, hirci, has been 
recorded from India. In natural cases in 
Serbia, RMpicephalus bursa is suspected to 
be the transmitting agent. With regard to 
India no information is available till now. 

Whether or not piroplasmosis is a major 
problem for sheep and goat breeding farms in 
India is a question' wliioh requires thorough 
investigation. It is therefore recommended 
that information on the following points be 
collected in collaboration with the Indian 
Veterinary Eesearch Institute. 
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(1) Incidence of pirox^lasmosis in sheej) 
and goats. 

(2) Determination of species of protozoa 
concerned. 

(3) Determination of artliro];)od vectors. 

Surra 

Occasional outbreaks of surra due to 
Trypanosoma evansi infection is not an un- 
common occurrence amongst sbeep and goats 
in India. Affected animals show i).rogressive 
ansemia and emaciation while the body 
temperature, remains normal to sub-normal. 
Apjjetite is never impaired. Death is sudden 
and coixies within two to thi'ee weeks after 
infection. Breeding farnivs located within 
a surra zone shall always be exposed to the 
possibility of infection spreading to the farm 
when the surra season is on. Adoption of 
iiy control and prophylactic measures well 
in advance of the expected surra season will 
be found to be very helpful in avoiding any 
calamity. 

Species of Anaplasyna^ Bartonella and 
Grahmnella have often been encountered in, 
the routine, examination of blood smears of 
sheep and goats in this Institute. Whether 


they play any pathogenic role or not is a point 
which has yet to be elucidated. However, 
it is important that data concerning the 
incidence of these organisms in various sheep 
and goat breeding farms in India be accumula- 
ted in order to signify further action. 

Ill conclusion it may be emphasized that 
the Indian farmers should come in close 
contact with their fellow brothers working 
in the laboratory and with mutual cooperation 
help to build up a fund of knowledge that 
will serve as a guiding force for the eratication 
of diseases from the country. Almost all 
the juovinces in India have now their own 
officer specially deputed to investigate disease 
problems in sheep and goats and a reference 
to the respective Animal Husbandry Depart- 
ment will bring this special officer in direct 
contact with the disease problems, who in 
return, if necessary, will invite expert opinion 
on the subject. The village pancMyat can 
thus form a very useful link between the stock- 
owner on one hand and the laboratory worker 
on the other. Needless to say that a great 
uphill task yet remains to be fulfilled before we 
are in a position to view the situation in pro- 
per perspective. 


AUSTRALIAN FIELD BEAN FERTILIZER TRIALS 

rr’lRIALS with field bean crops in the Now England and district of New 
I South WalevS, Australia, have shown that yields can bo trebled by 
application of various fertilizers and elements. 

A trial on granite soil was sown on 3 X 3 X 3 factorial design, with three 
levels each of nitrogen, superphosphate and potash, and with split plots of 
molybdenum and no molybdenum. The only significant increases in yield 
were obtained from superphospate and molybdenum. 

The 2 cwt. dressing of superphosphate gave an increase of 2*1 bushels over 
the 1 cwt. dressing, while a 3 cwt. dressing gave an additional increase of 
2*9 bushels. Sodium molybdate at 3 lb. to the acre gave an increase of 3 
bushels to the acre. Yield in the different plots ranged from 34 to 42 
bushels an acre, nearly three times the normal yield. 

On red basalt soil, none of the minor element treatments, either with or 
without lime, gave worth-while increases in yield. A minor element trial on 
grandiorite soil showed increased yields from borax and molybdenum treatments, 
but lime applications had little effect . — Amtralkm AgricuUural Newshmr. 
No.AGN/266. 
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COMMERCIAL POULTRY FARMING-AN UNECONOMIC 

PROPOSITION IN ASSAM 


By B. K. DAS 


P OULTEY farming on a commercial scale 
has not, so far, been a success in Assam, 
due mainly to higher production cost of 
eggs and birds in a farm as compared to the 
price of marketed village products. 

Handicaps like high rainfall, high incidence 
of disease, high wages of local labour, dearth 
of foodstuffs, etc. have also been responsible 
to some extent for the failures. These factors 
are discussed briefly below with the help of 
data obtained from the recordvS of A.O.C. Farm, 
Digboi, and Government Farms of Assam. 


Cost of production of eggs 

In computing this the feed cost per Ia 3 dng 
bird over a year plus cost of labour and up- 


B. K. BAS, im.D. (Hons.), is Managing Proprie- 
tor, Dighoi Dairy Fam, Digboi (As 0 arn)* 






keep and average yield of eggs per bird per year 
have been taken into considenrtioii. 


Table I 


Average wholesale price of eggs and birds 
(1942-47) 


u 
• ed 


Market price of eggs and birds in Assam 

The price of eggs and birds varies from 
season to season in Assam ar\d is generally 
lowest during the cold season and highest from 
August to October, the difference in price being 
as much as 50 per cent. 

Depending on availability and locality, fowl 
eggs sometimes fetch slightly higher price than 
duck eggs. But duck eggs are more in demand 
as they give more food value per rupee (average 
weight of duck eggs is If 02 . and of fowl eggs 
IB ll oz:.), and are preferred by the majority of 
the population, the Hindus. 

Fish is a strong competitor against eggs and 
birds in this province and its availability has a 
direct inffuence on the demand and prices of 
these foodstuffs. 

Within these limitations and variations, the 
average wholesale price of eggs and birds in 
the urban markets of Assam valley from 1942 
to -1947, is given in Table L 

To compare with these prices, the cost of 
production of eggs and birds in a farm have 
been taken from the records of A. 0.0. Farm, 
Digboi. The cost of same in Government 
Farms of Assam will be similar, if not higher. 
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Year I I Elf I 
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Remarks 
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EvS. as. Es.as. Ks. as. 


1942 4 8 1 2 1 4 


1943 7 0 2 0 2 4 


Prices went Iiigh due 


1944 

1945 

1946 

1947 


to war 


8 2 14 
8 2 14 


0 


do. 

do. 

do. 


8 1 12 Price of eggs iluctua- 
ted very much due 
to transportation 
difficulties 


Feed : Feed given to each bird daily has 
been 2 02 ;. paddy as scratch food and "2 oz. 
of the following mixture as mash using as far 
as practicable only those foodstuffs which are 
common in Assam. 


Mixture 
1 part wheatbran 
1 part broken rice 

1 part crushed matikahi (black gram or urd) 

5 per cent fish meal or dried fish or boiled 
meat scrap 

2| per cent mineral mixture and grit 


The average prices of these foodstuffs and of 
the above-mentioned mixture for the five 
years 1942 to 1946 are given below. The valu^ 
of green feed which has been mostly farm grown 
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lettuce and vegetable leaves, has not been taken 
into account. 


Table II 


Amrage of foodstuffs and grain mixture 
{194246) 


1942 1943 1944 1946 1946 Remarks 


(Per maimd) 

Rs. as. Rs. as. Ba, as. Bs. as. Bs. as. 

Paddy 4060787878 

Matihalai 6 8 11 0 15 0 16 0 12 0 

(crushed) 

Wlieatbran 6 8 5 8586880 Direct 

import 

from 

Calcutta 

Broken, rice 6 0 9 0 12 0 12 0 10 0 

Pish meal or 

meat scrap 20 0 30 0 40 0 40 0 40 0 
Mneral mix- 
ture 16 0 15 0 18 0 18 0 18 0 

Feed mix- 
ture 6 13 9 9 12 0 12 0 11 3 


Wiieii wlieatbran went out of stock ricebraii 
■wavS substituted, but as price of the latter ranged 
between Es. 3-8 to Es. 5-8 per inaund, there 
was little saving of money on that score. 

Cost of labour : This has been calculated on 
the basis of one man for 200 birds, based on 
the author’s experience in the A.O.G. Farm, 
Digboi. His duty includes : 

(1) (jleaning of 10 houses (with 20 birds in 
each) with attached runs and also feeding 
utensils once daily. Time taken 4| to 5 liours 
usually. 

(2) Bringing food from godown and feeding 
the birds four times daily (scratch food twice, 
once dry feed and once mash). 

(3) Collecting vegetable and lettuce leaves 
from the field for feeding the birds. 

(4) Collecting eggs, several times in a day. 

(5) Hoeing one of the runs by turn every 
day for burying the soiled surface of the runs. 

(6) Attending sick birds, when necessary. 

All these duties .usually keep the man fully 
employed for the day. 

Allowance has to be made over and above 
this for sickness (in a malarious, country like 
Assam), leave, Saturday and Sunday overtimes, 
etc. . , 

Wages of an ordinary labourer during the 
fiye-year period, 1942 to 1946, have been as 
follows: 






Es. as. 


1942 

1 

0 per day 

1943 

1 

4 jj ,, 

1944 

1 

6 }> ,j 

1945 

1 

6 ,, ,, 

1946 

1 

8 „ „ 


Cost of rearing males: As the selling of 
setting eggs and breeding stock were also 
included in the prograinnic of the farm, tlie 
cost of rearing male birds has also to be taken 
into consideration. For producing table eggs 
only this expense could be dispensed with except 
when suitable replacements for culled birds were 
unavailable locally. In Digboi almost all the 
improved hens were mated, but in a big com- 
mercial farm mating of more than 50 per cent 
of the birds may prove to be unnecessary. 
Taking this figure as the basis for calculation 
and taking that one cock wdll be needed for 
every 10 hens in the average, (light and heavy 
breeds combined), the cost of feeding and labour 
for males comes up to 1 /20th of that of hens 
in a year. The cost of production of eggs will, 
therefore, increase in the same proportion. 

Cost of replacement of laying stock: The 
economic life of a laying hen is rather short, 
rarely more than three years, often less, the 
best laying periods usually being the ^ pullet ’ 
and the succeeding year. Hence, replacement 
of stock is essential at least every third year. 
In actual practice this is a gradual process, 
averaging, say, one-third of the total stock 
per year and is always attended with some loss 
as the disposal value of the birds is usually 
far below their initial price. An idea of this 
loss will be obtained from the following figures : 
Stock maintained say, 100 hens. Initial cost; 
@ Es. beach— Es. 500. Transactions at the time 
of replacement ; 


Eeceipt Expen ditures 

Value of 33 hens Cost of 33 hens 

culled out @ as replacement at 

Es. 2 each =« Es. 66 the end of the year 
Loss in a year = Es. 99 @Es. beach =sEs.l65 


Es. 165 


It is therefore seen that for every 100 hens 
maintained in the farm, there is a loss of about 
a rupee per bird per year at the time of replace- 
ment. 

Other charges : These include remuneration 
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of Supervisor, medicines, rents and taxes, 
interest on capital, depreciation on houses, etc. 

In A.O.O. Farm, Digboi, where more than 
1,200 birds were kept at any given time, for 
about three yeans, these charges have been 
found to be Es. 24 or so, per bird per 
year.' :■ 

Actual expenditure was calculated as follows ; 

(a) Eemiineration of Supervisor @ 

Es. 65 per month ...Rs. 780 

(b) Medicines ... ...Rs. 80 

(c) Rents and taxes on 20 acres @ 

Rs. l-ll per acre ... Rs. 97-8 


years ; of bamboo" 

posts, one year ; and of say, 

bamboo fence of runs, 20 

when fixed 2 in. to per 

3 in. above ground, rcent 

three years ; average of 

life of all items the 

combined about five cost = Rs. 1,200 

years) 

Miscellaneous (including loss 
from breakage of eggs 
between laying and 
marketing). — Rs. 200 



(d) Interest on capital : 

(i) Value of 1,200 

birds @ Rs. 4 Rs. 2,690-8 4- 1,200==:=8 

average Rs, 4,800 year. 

*{ii) 60 houses and Loss arising out 

runs, bamboo Even in very well-mai: 

and thatch, in and casualties occur 

@Rs, 80each ^'Rb. 4,800 Losses through these 

*(iii) Btaff quar- and may reach up to 

fcers, bamboo the stock in some c 

and thatch Rs. 1,200 conditions and under i 

(iv) Equipments == Rs. 300 it should be possible 

5 per cent or less. Ts 

Rs. 11,100 the basis for calculati 

@ 3 per cent (Savings every 100 birds, there 

account interest) ... Ea. 333 per year, @ Rs. 5 pe 

(e) Repairs and depreciation”] four annas per living 

on liouses, (average life m ^ 

of thatch when cane or Total cost of upkee 

similar leaves are used, ^ The total cost of u 

eight years; of bamboo year during 1942 to 11 

wails of poultry houses after adding up the a 

with proper caves, five J food, labour and other 

Table III 

Cost of upkeep of a hen (1942-46) 
Proportion- 

Cost of Cost of ate cost Cost of Other 
Year food labour of rearing replacements charges 

males 

Rs. as. p. Es. as. p. Rs. as. p. Rs. as. p. Rs. as. p. 

^1942 TT’^'o 

1943 ... 8 12 0 . 2 4 6 0 8 9 1 0 0 2 4 0 

1944 ... 10 15 6 2 11 0 0 10 9 1 0 0 2 4 0 

1945 ... 10 15 6 2 11 0 0 10 9 1 0 0 2 4 0 

1946 9 13 6 2 11 __0 Q 10 0 1 0 0 2 4 0 

Yield of eggs for the years 1937 

The average annual yield of eggs per bird been taken from the 

*AH houses were made of bamboo and thatch. Farm, Digbm, and. 
because it was cheap and rearing poioltry was an wvemment harms or 
experimental and war-time enterprise, v. below ; 


Loss through 
death and Total 
casualties 

Rs. as. p. . Rs. as. ^ 
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The average yield per bird per annmn thus These two points are now discussed in detail 



below : 

Bigger eggs from exotic birds : These eggs 
are bigger than local hen’s eggs, but are usually 
no bigger than duck’s egg* In special markets, 
like that of Bigboi or Shillong where 
there are many European buyers, a limited 
number of these eggs can sell at a higher 
price, specially as the supply is \^ery limited 
at present. But ordinarily these eggs will 
have to contend with three factors : 

(i) The limited buying capacity of the 
majority of the local inhabitants; 

(ii) the allurement of cheapness of the local 
hen’s eggs in spite of their comparatively 
smaller size ; 

and (iii) competition from cheaper duck 
eggs which are as big as exotic hen’s eggs and 
are quite liked by all sections of the inha- 
bitants for table purpose. 

During the years of his nmnagement of 
the A. 0*0. Food Stall in the Digboi bazar, 
the author has repeatedly found that even 
the Mohammedan buyers, rich or poor, 
preferre<i duck eggs to fowl eggs for ordinary 
daily use, due to the greater value the former 
gave for their money. They are likely to 
employ the same monetary standard when 
making their choice between cheaper duck eggs 
and dearer fowl eggs of equal size. The result 
will be lesser demand for the latter. Moreover, 
wuth the dwdndling of the European population 
with tlieir greater buying power the fancy price 
of exotic hen’s eggs is also likely to disappear. 

Higher price of setthng eggs : Eggs for 
sotting no doubt fetch higher price, but 
what wall bo that price, specially when more 
than one farm operate in the same area? 
And wdiat percentage of the production can 
be sold as such ? Will the proceeds be 
enough to cover the expenses incurred in 
producing the eggs? These points are now 
discussed one by one. 

(i) Price : 

The A.0.0. Farm sold eggs for setting to 
the inhabitants of Digboi @ as. 4 each from 
1941 to 1945, when the market price of table 
eggs ranged between one anna and three pies 
to one . and half anna each. The price of 
setting eggs in Government Farm varied 
between as, 4. to as, 8 each for urban buyers 
according to demand and availability* A 
price higher than as. 4 per egg was found to 
be beyond the reach of the local inhabitants 


Comes to : 

Ehode Island Bed or White Leghorn ... 113 
Crosses ... ... ... 90 

Local hems ... ... ... 67 

Pukxa farm ducks ... ... 140 

Local ducks ... ... ... 79 

The yield of 113 eggs per year from an 
improved hen in Assam is lower than that 
obtained in farms of Northern India, where 
the average annual yield per hen reaches up to 
140 in some cases. It is extremely doubtful if 
the yield of eggs in Assam will ever equal that 
of Northern India. 

However, for the sake of comparison, both 
the figures of yield, viz. 113 and 140 are taken 
into consideration in the following Table for 
calculating the cost of production of 100 fowd 
eggs during the years 1942-46. Market prices 
of eggs of the respective years are also shown 
side by side for relerence. 

Table Y 

Oost of production of hundred fowl eggs during 

m2A& 


Annual total Ooat of 100 Oost of 100 Average 
cost of up- eggs @113 eggs @ UO market 
keep per eggs per oggs per price for 
hen year year 100 eggs 


From the foregoing Table it is seen that, 
during the quinqueimium mentioned, the 
cost of production of eggs is higher than the 
market price by almost 100 per cent in the 
9 as 6 of 113 egg yield and by exactly 60 per 
cent in the case of 140 egg yield per hen 
per year. The differeaoe/loss m both cases 
is very high and is normally insuperable under 
Assam conditions even if the bigger size of 
eggs from exotic birds and higher price of 
setting eggs are taken into consideration. 
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ill general and so in mass production of setting 
luglier price expectation will be unjustified. 

(ii) Percentage of production that cm be sold 
for setting : 

In Assam, the demand for setting eggs is more 
in the cold season which is propitious for hat- 
cliing and when the eggs possess more vigour 
and fertility and also retain them longer. 

In a commercial farm in Assam, where 
hatching season is limited by rainfall and 
climate ; about 30 per cent of the yearly 
production, i.e. nearly all the fertile eggs 
produced in the cold season (November to 
February) may, at the very most, be expected 
to be sold as setting eggs, 

(iii) Sale, proceeds of setting eggs versus 
production cost: 

It has been seen that cost of production of 
table eggs exceeds market price by about 100 
per cent under Assam conditions. In order 
to recoup this loss, the number of eggs sold for 
setting must of necessity be at least 40 per cent of 
the total production {which is 10 per cent higher 
than actual availability) and their price should 
not be less than Es. 25 per hundred. Even 
then, profit for the owner would remain 
unrealized, for which vselliag of about 60 per 
cent of the eggs as vsetting would be needed. 
But this is too great an expectation in Assam, 
as season, climate, local market conditions 
and possible competition are all against it. 

Cost of production of duck eggs 

The cost of feeding ducks which consume 
about 2 025 . more food per head daily is about 
50 per cent higher than that of fowls and as 
ordinary ducks yield about 30 per cent less 
than improved fowls, the overall cost per 100 
duck eggs is enhanced by almost 100 per cent 
when compared to that of fowl eggs. Even 
when the yield of duck eggs in Pukra Duck 
breeding station is taken into account (140 
eggs per bird per year) the cost of duck eggs 
remains about 10 per cent higher than that of 
fowl eggs. Under farm conditions ducks 
have bean further found to produce greater 
number of infertile eggs and to be more sus- 
ceptible to nutritional diseases and changes 
of food and environments. 

Thus it is seen that production of eggs, 
either of improved fowls or of ducks, in a 
commercial farm in Assam, is an uneconomio 
proposition even when bigger size of eggs 
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from exotic birds and higher price of setting 
eggs are taken into consideration. The posi- 
tion would be far worse if local or mixed breeds 
with lower laying capacity were also kept in 
the farm. 

Cost of production of table birds or breed- 
ing stock 

In calculating this the following items have 
been considered: 

(1) Cost of setting eggs: In the A.O.C. 
Farm, Digboi, it averaged as. 2-3 each during 
1941-45. It is quite a reasonable figure of 
cost for eggs produced in a commercial farm 
in the province. 

(2) JSatchability of eggs : Normal hatch- 
ability of eggs was 70 per cent in the case of 
hen’s eggs and 50 per cent in the case of duck 
eggs. This lesser hatchability increased the 
cost of setting egg by more than 6 pies. 

(3) Cost cf incubation: This worked out 
at about as. 2 per chick hatched out when a 
broody hen was used for hatching. This 
is arrived at by dividing the feed cost of the 
bird (about Ee. 1 for a month) by the number 
of chicks (average 7 to 8 hatched out per 
setting). The cost of maoliine incubation 
will be equal to it, if not higher. 

(4) Mortality in chicken: This is usually 
4.0 per cent (often more) from birth up to 
adult age due mostly to too wet climatic 
conditions, chicken pox and faults in the 
foster-mother. It adds up to the cost of 
production of the surviving bir<is. Most of 
the deaths occur before the chicks have reached 
three months age, when cost of feed is lesser 
than in the subsequent period. Therefore, under 
normal conditions, the monetary loss is estima- 
ted at roughly 10 per cent of the total cost of 
upkeep of the surviving birds. 

(5) Peed mst : The calculation of this is 
based on routine employed in the A.O.C. Farm, 
Digboi, and is as follows : 

For 100 chicks Feed given Value 

Es. as. p. 

3rd day after Average 3 lb. 2 10 0 

birth to 10th daily of 2, parts 

day broken rice and 

1 part wheat- 
bran 


\ 1?'' ' / ' •' 1 ' 
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3?or 100 chioks 


Feed given 


i'' 

i I 




Brought forward 

llth day to S Average 9 lb» 


Es» as. p. 
2 10 0 
103 1 0 


months age or 
9Dfch day 


daily of 2 parts 
broken rice, 
1 part broken 
matikalaiy 1 part 
wheatbran and 
5 per cent fish, 
meal 


3 months to 8 Average 12 lb. 305 2 0 


months age 






Es 


as. 

P* 

(a) 

Cost of setting eggs 

0 

2 

3 

(b) 

Increase in cost of hatching due 




to infertility of eggs 

0 

0 

6 

(c) 

Cost of incubation 

0 

2 

0 

(d) 

Feed cost 

4 

0 

0 

(fi) 

Labour and other charges 

2 

8 

0 

(f) 

Increase in cost due to mortality, 





10 per cent of the total costs in 





items (a) to (e) 

0 

10 

9 


Total Bs. 

7 

7 

6 


daily of adult feed 
mixture and 
6 lb. daily of 
paddy as scratch 
food 


’J' Total Rs. 410 13 0 


Rs. 41043-0 -r 100 — about Bs. 4 per bird 
up to 8 months age. Value of greens have 
not been taken into account as these were 
mostly offals of the vegetable plots of the 
farm and cost nothing except the labour of 
collection. 

(6) Labour cost mid other cJmges : Ijabour 
cost is slightly more in the case of young and 
growing birds as they need proportionately 
more care and attention than adults. But, 
in their case other charges are on the other 
hand low, as interest on capital and deprecia- 
tion on houses are less applicable because, 
farm-bred birds have no purchase-value, 
and need for less space than adults for most 
of tlie gromng period. Now, an adifft bird 
costs about Rs. 4-8 in labour and other 
charges per year {Table III). At this rate 
it will cost Bs. 3 in 8 months. With tliis 
figure in mind, it is estimated that from birth 
to 8 months age a farm-bred bird will cost 
roughly Bs. 2-8 in labour and other charges. 

All the above-mentioned items added to- 
gether, bring up the cost of production per 
bird. to about Rs. 7-8, calculated as follows: 


* All oalculations have been made according to 
average price of foodstuffs for 3942-4$ as per 
Table in. 


or say, Bs. 7-8 per bird at 8 months age. 

The average, market price of table birds 
is Es. 2-8 in this province. Compared to 
this, the cost of production of a farm-bred 
bird is three times as high and is an entirely 
uneconomic proposition for table purpose. 
In the case of breeding stock, the average, 
sale price of a fixrm-bred cockerel was Bs, 7-8 
and of a pullet Bs. 5 in the A.0.0. Farm, 
Digboi, for individual buyers during 1941-45. 
When cockerels were sold in numbers to the 
tea estates the wholesale price was between 
Es. 6 and Es. 6 per biid. Birds sold from 
Government Farms equalled these prices 
mostly, or were sometimes more in special 
cases. The above prices were fair and still 
hold good. Thus it is seen that in Assam, 
the selling of farm-bred birds as breeding 
stock is not also likely to bring any profit to 
the owners. 

Handicaps 

The chief handicaps are the following : 

(1) Heavy rainfall (112 inches average 
over the province), spread over about eight 
montihs in the year, which hinders the range- 
feeding and general well-being of the birds. 

(2) Diseases, most common being internal 
and external parasites which thrive very easily 
in the equable climate of the province. Other 
diseases to be dreaded are Banikhet, Fowl- 
cholera and Chicken-pox, Paralysis of legs, 
cannibalism and eating of eggs are also common 
when there is defective nutrition. 

(3) Dearth and high prices of foodgrains, 
such as paddy, broken rice and matikahh 
which are also essential human necessities. 
From the national point of view too, it is 
un,econoniioal to feed these foodgrains to 
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poultry ill preference to liuman beingB as meat. The following comparison of calorific 
the calorific value of these foods, when fed values of foodgrains, egg and meat will ilhis- 
to the birds, is not recovered in their eggs or trate this. 


Calories in foodgrains given per year to each bird 


i. e. rice 32 lb. 99 calories per lb. @ 96 calor- 


Egg produced Meat for Meat for 

by each table per table i^er 

bird improved Indian 

fowl duck 


@ 99 calories 
per oz. 

50,688 


23,760 


les per 
oz. 

23,040 


Total 

113x2 oz. @ 

3 ib. @ 30 

3 ib, @ 50 

per 

42 calories 

calories per 

calories per 

year 

per oz. 

oz. 

oz. 

97,488 


1,440 

2,400 


(All caiorifio-values taken from Food by Boberfc McCarrison). 


It is seen that by ingesting 97,488 calories 
poultry can produce only either 9,492 in eggs 
or 2,400 in meat. Maximum total utilization, 
is therefore only about 12 per cent of the in" 
take, the rest being wasted. 

(4) Cost of high wages, augmented by 
the irregular attendance and inefficiency 
of the local labour. 

Conclusion 

From the foregoing discussions regarding 
the market price of eggs and birds, their 


production cost in the farms and the handicaps, 
the hard fact emerges that in Assam a com- 
mercial poultry farm has to struggle against 
heavy odds and has practically no chance of 
success under the existing conditions. 

The author therefore feels that the interest 
of the province would be best served by 
encouraging and improving village products, 
by providing fiicilities for timely inoculation 
of improved stock and by organizing speedy 
and safe transport for eggs and birds during 
their transit from rural to urban areas. 


TWIN CHICKENS FROM DOUBLE- YOLKED EGG 

A BOYHOOD ambition to hatch twin chickens from a double-yolked egg 

lA has accidentally been achieved by an Australian poultry farmer. He 
‘^estimates that getting twin chickens is a million to one chance. 

The farmer is Robert Wilson of St. Ives, New South Wales, who has hat- 
ched 500,000 chickens. In August 1949, while handling eggs from an incu- 
bator, Mr. Wilson was surprised to see one egg chipped on both sides. He 
handled the egg carefully and gave the chicks a little help to break the BlielL 
Now he has twin Chinese Langshan chickens. They are abnormally small and 
are , being mothered by a hen. 

The twin chickens came from a browm-shelled egg w^eighing 2-3 /4 oz. Chick 
sexers say that double-yolked eggs usually weigh about four ounces but it 
is rarelv that both yolks are fertile . — AustraUm Agricukural NewshUer^ 
No. AGN/265. 
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ECONOMICS OF POULTRY-KEEPING 


‘ <v’ "" 's > 


By S. G. IYER 

I N India at present there is^no system of 
guaranteed prices and promising markets 
for eggs and poultry nor is there any 
exhanstive periodical bulletin giving publicity 
of the current economic position, as an aid 
to the hxation of prices. Prices for eggs 
and table poultry are not controlled, the 
farmer gets very little profit for Ids produce 
and the middleman makes the . best of tlie 
business by exploiting the consumer. A 
good deal of useful work in the line is being 
undertaken by the Marketing Departments 
and there is considerable scope for improve- 
ments. Price fixation of eggs or poultry 
demands accurate Icnowledge of the production 
costs. In the absence of systematic surveys 
on regional basis, the country bemg extensive, 
it is indeed dij65.cult to quote accurate figures 
with respect to rearing, feeding and other 
costs of production. On specialized farms 
budget figures have to be announced as fore- 
casts and it is becoming more and more im- 
portant to institute cost accounts dealing 
with the different aspects of poultry husbandry 
separately. Where poultry are kept as a 
> side line to other livestock or agricultural 
enterprise it is still more difficult to assess 
labour and other costs. Experience has shown 
that there is an ocean of difference between 
the present costs and pre-war costs. To 
contribute some reliable information on the 
current costs of production of eggs, the records 
(1945-46) of the Poultry Besearch Section of 
the Indian Veterinary Besearch Institute, 
Izatnagar have been analyzed and the data 
collected form the basis of this article. 

Stock 

Ehodes being hardy and dual-purpose 
breed, the records of this breed have been 
considered. Pure-bred and pedigreed ready- 
to-lay pullets were trapnested for a period 
of 365 days. They were housed in angle 
iron bar wire-netted houses protected from 


G. lYEB ia Omoerdn-Gharge of the Poultry 
Besearch Section, Indian Veterinary Besearch In* 
stitut©, laatnagar. 


sun and rain by cliupfers. The birds selected 
for the experiment were bred on the Institute 
Farm from an Australian strain imported 
in 1939. 

The pullets hatched in ■ the month of 
January, came into lay in August or Septem- 
ber ; from November onwards cock birds 
were added to the pen of pullets with a view 
to produce fertile eggs and flock mating was 
practised. 

Management 

The birds were fed grain and mash rations 
together with protein, mineral and green 
supplements and the composition of the cereal 
rations fed throughout the period, i.e. from the 
time the birds laid the first egg to the 
end of the first year’s production is »as 
follows : 


M(tsh 

Wheat bran 
Yellow maize meal 
Ground oats 
Groundnut cake 
Sait 

Grain mixture 


Yellow maize grit 


Parts by weight 

35 

35 

10 

19 

1 


Paddy 

Jowar 


equal parts 


Half the mash mixture was fed as dry 
mash in waste-proof hoppers to which the 
birds had free access. The remaining half 
was fed as wet mash by adding to the dry 
mash cooked meat offal 1 oz. per bird. The 
grain mixture was broadcast on the ground 
morning and evemng. In addition all the 
birds were given ad lib limestone grit of 
suitable sizes and available greens at the rate 
of about two ounce per bird. 

Cost of production 

The post-war data (1946) furnishing the 
cost of production are shown in Table I. 
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To give a true picture of the actual costs, Marcli were used or sold for hatching while 
a correction has been made by eliminating those kid during the remaining portion of 
the birds which died before the end of the the year were sold for table. Loss of eggs 
first year. Actually the mortality for one due to accident or other factors w^as less than 


year amounted to five per cent only. 


All eggs produced during November to in the calculatiouB 


0‘5 per cent and has therefore been ignored 


Table I 

Costs and returns from pullets 


Expenditure 


Beturns 


Total cost of 
Quantity production 
Rs. as, p. 


Cost 

Rs. as, p. 


Ready-today pullets 

Cock birds 

Bent of land 

Depreciation of fencing, house 
and equipment at 10 per cent 
per annum 

Depreciation of hoppers, foun- 
tains and trap-nests at 20 
per cent per annum 

Depreciation of elmpper at 50 
per cent per annum 

Pood* 

Labour charges^— feeding, egg 
recording and other work 

Cleaning and disinfection 


1 /4 acre 


300 0 0 Table eggs 4,000 @ Rs. 1-8 

per do55en 500 0 0 

60 0 0 

Hatching eggs 4,000 @ 

6 0 0 as. 8 per egg 2,000 0 0 

Sale of cock birds 60 0 0 


47 12 0 Sale of hens after deducting 
depreciation 


Manure 


18 0 0 

25 0 0 
884 5 0 

54 0 0 
27 0 0 

1,422 1 0 


240 0 0 


5 0 0 


2,805 0 0 


^ Details are given in the Appendix, 

Results 

Table I gives the costs of production and 
returns from 50 Rhode Island Red pullets. 
The total cost of production of approximately 
8,000 eggs during a period of one year from 
the 50 birds after deducting the usual depre- 
ciation charges on permanent structures, works 
out to Rs. 1,422. The cost, therefore, per 
doisen of eggs, fertile as well as infertile, under 
the experimental conditions is Rs. 2-2 although 
in soma of the cities such as Naini Tal, 
Delhi, Madras, Bombay and Calcutta there is 

good market for eggs, the retail prices ranging 

' 
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from Rs. 2 to Ss. 3 per dozen. The producer 
hardly gets more than Rs. 1-8-0 per dozen on 
wholesale basis. This is the situation, when 
purebred pedigreed birds have been maintained 
for purposes of commerckl, i.e. table egg 
production. At this rate -produoing eggs 
solely for table may not be a profitable concern, 
under specialized farm conditions but the 
situation can foe improved. At least 50 . per 
cent of the total annual production should 
be in the form of fertile eggs and this number 
can be readily obtained during the peak 
production period between {November and 
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March, the breeding season in Northern India. 
Temperton*^ in a study of post-war costs of 
turkey production stated that food represented 
a major item of expenditure constituting 
50*4 per cent and 44*1 per cent of the total 
cost of production in first and second hatches 
respectively. He analyssed also the cost of 
day-old poults and labour: about 32 and 
14‘5 per cent respectively. In the present 
experiment the food costs amounted to 
Bs. 884 or 62 per cent of the total cost of 
production. The cost of the birds works 
out to 25 per cent of the total cost of produc- 
tion and in the absence of authentic informa- 
tion on rearing costs it is hard to conceive 
that if one starts from purchased eggs at 
Rs, 12 or so per dozen it would be more profi- 
table than purchasing ready-today pullets. 
In the figures quoted in Table. I a sum of 
Bs. 6 has only been paid as the cost per 
pedigreed pullet -which in the opinion of the 
writer is, liowever, reasonable. Labour 
charges account for slightly less than 4 per 
cent of the total cost of production. 

At the end of the first year of production 
the general practice on specialized farms is to 
retain 1 /3 of the layer population which had 
laid well and dispose of the remaining birds 
for breeding or table piirpovses. The layers 
after one year of laying have therefore a resale 
value, same in the Qase of cock birds. A 
small amount can also be realized from the 
sale ^ of manure. Not taking into account 
the sale value of the birds and manure, the 
return from the sale of eggs, table as well 
as hatching, is Bs. 2,500 against the total cost 
of production of Rs. 1,422, which means .a 
definite net profit. On the other hand if 
all the eggs produced were sold as table eggs 
only, the total amount that could be realized 
from the produce would be only Rs. 1,000 
leading to a net loss of Rs. 422 although a 
sum of Rs. 305 could be realized from the sale 
of birds, etc. The greater tlie number of 
Imtchiug eggs sold in the season the greater 
will be the profit. 

Issue of permits for cereals to recognized 
poultry-keepera and campaign to put an end 
to black markets will, it is hoped, help a long 
way to cut down the food costs. The system 
of feeding in this experiment is an ideal one 
for getting maximum production. Any 


*Temperton, E» (1947). Barper 
FouUry J,, 82, 4-S 






departure from this, with a view to cut down 
the costs in all probability, wdll adversely 
afect the production. With small holders 
or back-yard poultry-keepers, poultry-keeping 
costs iittie as in such cases. indeed no account 
is made for fallen grains, insects, greens, 
liouse scraps, etc. to which birds usually 
have access and free labour which is usually 
available from the wife or the children in 
looking after the birds. 

Summing up poultry farming can be made 
an economic proposition in this country by 
producing eggs for table as well as for hatching 
purposes. 


Appendix 


Food costs 


Wheatbran 875 lb. 

@ 10 lb. per rupee 


Rs. as. p. 


Yellow maize meal 875 lb. 

@ 8 lb. per rupee 


Oats 250 lb. 


41 10 


Earthnut cake meal 4751b. 

@ 5*4 lb. „ 


Jowar 833 lb, @ 10 lb. per rupee 


Yellow maize 833 lb. @ 8 lb. per 
rupee 


Paddy 833 lb. @ 6 Ib. per rupee 138 13 


Limestone 1,000 lb. @ Rs. 2-8 
per 80 lb. 


Meat offal 1,250 lb, @ Rs. 0-1-3 
per pound 


Greens 


2,600 lb. @ 25 ib. per 
rupee 


228 16 0 
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What the Scientists are 


CARDAMOM RESEARCH 


rriHE Indian Council of Agricultural Ee- It is proposed fco study various aspects of 
I searcli is financing a scheme which this virus disease in future, 
is calculated to give scientific assistance 
to the cardamom industry in Madras Province. 

It came into operation on 1 April, 1944 and 
is due to terminate on 30 September, 1952. 

The object is to devise ways and means of 
controlling the pests and diseases of cardamom 
and theieby restore the yields to normal. 

The yield of cardamom is said to have dete- 
riorated from an average of 100 ib. par acre 
to 35 lb. or less making the cultivation of the 
crop unprofitable. 


Nursery practices 

Investigations on the nursery practices 
such as the effect of the soil texture on ger- 
mination and stand, pre-treatment of seed on 
germination, moat suitable mulch for the 
primary nursery, effect of dressing of seedB 
with fungicides on germination, etc. were also 
studied. The following results were obtained : 

(1) The application of cattle manure and 
ash to the nursery resulted in more vigorous 
and taller seedlings. 

(2) Treatment of seed with 0*1 per cent 
mercuric chloride for 15 minutes gave signi- 
ficantly better germination, 

(3) Of the various types of mulch tried 
for the primary nursery, grass mulch proved 
the best and the final stand under this treat- 
ment was significantly high. 

Breeding 

Selection was made with a view to prodtice 
strains with higher yield, and other desirable 
characters such as thick round pod, high oil 
content, etc. The oil of cardamom is very 
valuable in commerce and medicine. 

The oil content of five of the high yielding 
selections is given below : 


Pests 

The major pests of cardamom are ^ Thrips ’ 
which produce scab on the pods. They are 
also suspected to cause shedding of pods and 
also to play the role of the insect vector con- 
cerned in the transmission of mosaic disease 
of cardamom. Of the several insecticides 
tried to control "Thrips’, Nicotine sulphate 
as a spray and Gammaxene as dust applied 
once a month proved most efficient and 
economical 

Another insect pest of cardamom, is a 
caterpillar boring into the shoots and pods. 

A third one is the swarm caterpillar which 
defoliates the plant. These are under investi- 
gation. 

Diseases Selection No- 

^ Clump rot ’ (falling off) disease of cardamom 

has been found to be caused by a fungus 

known as Pythium mmns. Measures to 10 

control the disease have revealed that ammo- 56 

nium phosphate and superphosphate help 7B 

to arrest the disease and indtice qiiiok recovery 8T 

of the diseased clumps, ^ 88 

Cardamom gi‘own in eertain re^ons of the — 

province under certain conditions appears The above figures show, a wide raxige of 
to be susceptible to ^ Mosaic ’ caused by virus, variability in the oil content and the selection 
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is in progress for this character. As regards 
yield, eight selections have been consistently 
better than the controls in three successive 
seasons. The percentage of increase in their 
yield, over the local variety of ca-rdaraom is 
given below : 


It will be seen that on an average perfor- 

Average percentage of mance extending over three successiye seasons, 
increase over local in four selections have given increase<l }dclds 
three seasons over the locals ranging between 32 and 55 

— per cent while the other four have given even 

32 greater yields varying from 111 to 139 per cent. 
35 Another sot of 23 promising selections with 

high yields have to be tested fuidher. (E.8.) 


Selection No. 


GOLD EXTRUSION PROCESS USED FOR BUTTER 


T he Australian Dairy Production Board is experimenting with an entirely 
new design of butter making machine, which has been installed at the 
Glenormiston butter factory in south-west Victoria, If the experiments 
are successful, it may revolutionize the manufacture of butter. 

This machine, an Australian in invention, has been manufactured by a Mel- 
bourne firm.. It is unique in that it uses the extreme cold extruding process 
instead of churning in the manufacture of butter. 

Milk is handled in the. usual way until after it passes through a separator. 
Then the cream is piped to ^ special cream separator, which divides it into 
eighty per cent butterfat and twenty per cent butterfat skim. Butterfat is 
carried to a vat which standardizes it for salt and moisture content. During 
the process a portion of the skim is fed back into the butterfat. Then, under 
vacuum pressure, the butterfat enters the extruder where, in a brine solution 
at a temperature below zero, it is transformed into butter. The butter comes 
out of the machine at a temperature of 
The Glenormiston factory is one of the best in Australia. Its assets are 
worth £A82,000, and the shares in the company which controls it are owned by 
local dairymen. It uses about 35,(X)0 gallons of milk a day, to make butter, 
cheese, skim milk and dried butterfat. During the past year, the factory has 
won six first prizes in State competitions, including the grand aggregate of 
points for butter factories . — Australian Agrioulkmd Newshiter, No. AGN /265. 
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You ask We answer 


Enquiries regarding agriculture and animal husbandry should he addressed to the Diredora of 
Agriculture and Veterinary Sermces in provinces and States, This section is reserved for replies 
to selected letters in cases where it seems that the information may be of general interest 


Q. What steps has the Government taken to 
make available to the cultivator adequate sup- 
plies of manure for his fields. 

A. There are mainly two types of manures 
by the use of which crop yields in our country 
can be considerably increased, viz. (a) organic 
manures and (b) chemical fertilizers. We 
are at present importing about 1|- lakh tons 
of these chemical fertilizers from foreign 
countries. There is a world shortage of these 
and we can get no more than this quantity 
from outside, for the present. In our own 
country we are producing about 50,000 tons 
of artificial manure in our existing factories. 
All this is only a flea-bite. Much of it is 
priced too Mgh for the ordinary agriculturist. 
The famous fertilizer fectory of Siudri, yet 
in the making, is expected to produce 3-| lakh 
tons of lertilizer per year. And yet if we 
consider the total needs of our country we 
must set up in India as many as 50 such 
Sindri factories. We must, therefore, at the 
same time turn our attention to tlie utilization 
of our urban and rural organic waste materials 
whicli can be converted into organic manures 


so useful for increasing the fertility of our soils. 

Q. In the villages the cultivators feel a 
shortage of fuel for cooking purposes and cow 
dung cakes are used for this purpose., What 
is he to do if he uses it in the manure pit ? 

A. It is criminal to use cattle dung except 
for manuring. Tliis will enable him to get 
increased crop production from his poor soil 
and he will help the Government- and the 
country in meeting the important problem 
of food. The Government has been consider- 
ing the cultivator's problem of fuel and have 
launclied a campaign for planting of quick- 
gromng trees all over the country to provide 
an alternate source of fuel to the cultivator 
for his requirements. As a result of this 
drive 20,51,140 quick-growing trees were 
planted in various provinces and States on 
the Independence Day observed on 15 August, 
1948 and 31,750 acrks have tbeen put under 
forest trees to meet the need. It is hoped 
that the cultivators themselves would help 
in this direction and spare all their dung for 
manuring of crops. 


AN AMENDMENT 

Indian Farming^ VoL IX, No. 11, November, 1948 t Page 460, OoL 2* In 
para 2 of the answer furnished to the question appearing on this page, it was 
stated that no work has been done on the feeding of plantain leaves and 
trunks to animals in this country There is, however, a publication on this 
subject — ^Leaflet No, 1 of 1919, entitled : Plantain Stalks as Fodder for Cattle 
in Famine Years, ' issued by the Department of Agriculture, Bombay. We 
are thankful to Mr. W. B. Hayes of the Agricultural Institute, Allahabad, for 
drawing our attention to this publication — Editor, 


HOTEMBiin, 1949 
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What's doing in All-India 


DEVELOPMENT OF AGRICULTURAL MARKETING 

IN INDIA* 






T he Royal Commission on Agriculture 
in India laid stress on the importance 
of improvement in the field of agricul- 
tural marketing. The recommendations made 
by the Oommissioii were, subsequently reitera- 
ted by the Indian Banking Enquiry Committee 
in 193L The Marketing Committee of the 
United Nations Conference on Food and 
Agriculture held iii October, 1945 at Quebec 
also recogni25ed the importance marketing 
plays in the agricultural economy of a country. 
They said * Marketing is the crux of the whole 
food and agricultural problems. It would 
be useless to increase the output of food, it 
would equally be futile to set up optimum 
standards of nutrition unless means could be 
found to move food from the producer to the 
consumer at a price which represents a fair 
remuneration to the producer and is witliin 
the consumer’s ability to pay. Similar consi- 
derations apply to other agricultural products 
and to fish and forest products 
In accordance with the recommendations 
of the Royal Commission, the Government 
of India constituted the Central Agricultural 
Marketing Department in 1935, now known 
as Directorate of Marketing and Inspection, 
for undertaking the necessary marketing 
surveys and for making a beginning on the 
lines broadly indicated by the Commission. 
With the help of contributions made by the 
Central Government, the Provincial Govern- 
ments were enabled to set up similar marketing 
organisations and arrangements were made 
for carrying out the survey work under the 
technical guidance of the Agricultural Market- 
ing Adviser to the Government of India. The 
cooperation of a large number of Indian States 
was also sought and obtained in this connection. 

Survey reports 

Fifby-eight survey reports, brochures, bulletins, 

.^Report of the Directorate of Mjarkcting and Ine- 
pebtaon up to Daoemfaer* 1948* 



etc. were published between 1935 and 1948. 
Five w^ere published in 1948 and eight are under 
compilation. Most of the reports are out of 
stock and revision of five reports was also 
undertaken in 1948. It may be mentioned 
here that there was a setback in the progress 
of writing survey reports during the War 
period in view of the fact that the services of 
escperienced marketing staff were utilized by 
the Provincial Civil Supplies Departments 
for the procurement and distribution of con- 
trolled commodities. 

In the various survey reports so far published 
by the Agricultural Marketing Adviser to the 
Government of India, inherent fl.aws in the 
marketing systems, as are })revalent in the 
country, have been brought to light an<I various 
recommendations made, such as (i) grading and 
standardization of agricultural and livestock 
products, (ii) regulation of markets, (iii) 
standardization of weights and measures, 

(iv) regulation of quality of exports, (v) develop- 
ment of foreign trade, (vi) cooperative market- 
ing, (vii) establishing licensed w’‘arehouses, 
(viii) standardization of contract terms, (ix) 
regulation of Agricultural Produce Exchanges, 
etc. Besides these, there are various other 
problems, such as, communication and trans- 
port, financing of agricultural marketing, 
storage and maintenance of market statistics 
and news service. 

The Agricultural Produce Grading and 
Marmng Act, 1937 

This was enacted to provide for the fixation 
of grade standards for agricultural and live- 
stock products and for the grant of Certificates 
of Authorization to private persons and corpo- 
rate bodies to grade agricultural and livestock 
products on the basis of these standards* 
Under the provfaioiis of this Act, grade 
specifications have been drawn up and notified 
for some 22 commodities and some of the 
commodities, graded under Agmark during-^;.^ 
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1948 alone were valued at nearly 12 crores of 
rupees, as under ; 

Value of quantity graded {in 
rupees) in 1948 

GJiee 3,59,50,372 

Butter 34,09,811 

Edible oils 93,20,382 

Eggs 3,92,943 

Tobacco 4,99,64,945 

Sugarcane gur 78,849 

Cotton 76,74,258 

Sann hemp 1,16,23,435 

Fruits 2,34,329 

Potatoes 5,120 

11,86,54,444 

The Agricultural Produce (Grading and 
Marking) Act, 1937, is a purely voluntary 
measure and as such there is no provision 
for any control on the quality of agricultural 
products that are exported. Complaints 
from the foreign consuming countries have 
been innumerable. With a view t<||^ enhancing 
the reputation of Indian agricultural produce 
in foreign countries, the introduction of a Bill 
for regulating the quality of export of any 
agricultural produce was taken up for consi- 
deration. In the meantime, the Central 
Government can prohibit under Section 19 
of the Sea Customs Act the export of agri- 
cultural produce unless they are graded in 
accordance with Agmark standards. The 
Section 19 of the Sea Customs Act is now 
eifective on tobacco and sann hemp which 
cannot be exported unless graded in accordance 
with Agmark standards. The resultant salu- 
tary effect of this has been the high reputation 
of Agmark tobacco, for example, in the foreign 
markets and a large number of tobacco 
growers are coming forward to form them- 
selves into cooperatives with the object of 
pooling their produce and selling the same 
after grading in accordance with Agmark 
standards. 

With a view to exploring the foreign markets 
for Indian produce, samples of a number of 
: products (where possible graded under Agmark) 
were sent tb the Indian Government Trade 
Oommissioners abroad to contact the trade 
in their respective countries. Encouraging 
result^ have been obtained, particularly in 
■ respect , of tobacco, cashew kernels, Hand- 
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Picked Selected groundnuts, wool, etc. It 
was also proposed to control the qualit}^ of 
lac, Hand-Picked Selected groundnuts, wool 
and goatskins meant for export. 

Regulation of markets 

A model Bill on the regulation of markets 
was prepared and circulated in 1938 to the 
variouvS provinces and States, in many of which 
it formed the basis for requisite legislation. 
Bombay, Central Provinces and Berar, Madras, 
East Punjab and the States of Mysore, Hydera- 
bad, Baroda, Gviralior and Patiala have already 
made legislations for this purpose. Bom.bay 
has prepared a five-year plan to regulate 
more than half of the markets in that province. 
A Bill for regulation of markets in Centrally, 
Administered Areas was prepared some time 
ago, but it was decided that instead of intro- 
ducing a separate enactment in the Central 
Legislature, the Administrations in Delhi, 
Ajmer-Merwara and Goorg be advised to 
adopt one of the provincial legislations on the 
subject. 

Standardization of weights and measures 

The Central Government passed the Stan- 
dards of Weights Act in 1939, Thereafter 
all the provinces were requested to enact 
suitable legislations for regulating weights 
and measures based on standards. Biliar, 
Bombay, East Punjab, Central Provinces 
and Berar, Orissa, Coorg and United Provinces 
have already enacted legislations for this 
purpose. 

Licensed warehouses 

The provinces of Central Provinces and 
Berar and Bombay and the Travancore State 
hate passed suitable legislations for the es- 
tablishment of licensed warehouses. 

Cooperative marketing 

Very little has so far been aciueved in this 
direction and a review of the development 
of cooperative marketing of agricultural 
produce in India was undertaken with a view 
to suggesting further lines of development. 

Standard contract terms 

Standard contract terms on an all-India 
basis were drawn ixp for white wheat,, linseed 
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and groniiduts (kerneb for crushing) parti- 
cularly with the object of securing a suitable 
premium or better quality produce. 

Futures trading 

With a view to checking speculation, , 
a draft Bill for regulating the operations of 
Agricultural Produce Exchanges was prepared.^ 
The Bill also provides for the adoption of 
standard contract terms for trading both in 
‘ ready ’ and futures ’ markets. 

Inspection of foodgrains 

Pair Average Quality specific^atioiis for 
wheat, gram, barley, bajray jotvar and maize 


were drawn up for tlie w’-orking of the Basic 
Plan of the Ministry of Pood and the procure- 
ment and rationing programmes ^ of the 
Provincial and State Administrations. A 
regular inspection of foodgrains purchased 
by the Government of India for a Central 
reserve is maintained along with a supervision 
of such inspection of foodgrains as are moving 
under the Basic Plan or Eationing Scheme. 
Check inspections with regard to quality and 
weight are also carried out at convenient 
points. Inspection of imported gpins dis- 
charged at various ports is also being atten- 
ded ' to. (Contributed by the Directorate 
of Marketing and Inspection.) 


JAMMU AND KASHMIR 


JIA LAL RAIMA 


THOE some time after the partition it 
H became difB.cult to obtain a supply of 
^ Diesel Oil — an insecticide for the control 
of San Jose scale, which is an important insect 
pest of the deciduous fruit trees in Kashmir. 
Tne trees remained untreated and were 
subjected to the ravages of Ban Jose scale. 
The export of fruits w^as also adversely 
affected; tlie fruits perished to the detriment 
of the interests of poor orebardists. 

The Department of Agriculture has al- 
ready taken up steps to supply the zamindars 
with the insecticide with the timely assis- 
taiice of the Dominion of India. The 
Government of India has been prompt 
enough to arrange a supply of 10,000 gallons 
of Diesel Oil. There has been an increasing 
demand for this insecticide and many 
orchardists, who were loth tf/ use it before, came 
forward to receive their quota. 

With the help of the Indian Union arrange- 
ments are being made to ensure better market- 
ing of the fruits produced in the State. It 
is proposed to introduce Cooperative Market- 
ing System whereby the produce will be 
delivered direct to the consumers thus eli- 
minating the middlemen who at present 

JIA LAL EAINA is 6ii the staff of the Depart- 
ment of Agriculture, Ja,mmu and Kashmir, Srina- 
gar. 


grab the bulk of the profits out of the 
transactiom 

With the advent of tlie popular Govern- 
ment ill the State, special measures have been 
taken to improve tlie lot of the man behind 
the plough. All tlie fallow land is being 
placed under the plough; a sptarial Officer 
has been appointed for this purpose. To 
date 85,000 acres of land liave been reclaimed 
and brought under cultivation by tillers^ to 
whom this land has been allotted. The yield 
of grain from the reclaimed lands amounted 
to about 1,20,000 maunds during the last 
harvesting season. The Department ^ ^ of 
Agriculture supplied large quantities of im- 
proved seeds for such newly cultivated lands. 
To bring more lands under cultivation the 
Government has already made available 
two heavy tractors. Largescalc tractor 
cultivation is being considered for Jammu 
Province, and it is expected that in the near 
future the entire fallow land in Kathua 
District will be put under the plough. 

About 1,500 kmiaU of land have been placed 
at tlie disposal of the Cooperative Department 
where a cooperative farm on an experimental 
basis has been laid out. At this cooperative 
farm the authorities are providing facilities 
for other subsidiary industries which would 
keep the farmers engaged throughout the 
year* 
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WHAT S Boma IN ALL‘1NDIA 


Oa acoouat of heavy rains, rivers and 
rivulets went into spate and inundated the 
lands at many places. The crops were des- 
troyed not only by submergence but by the 
long spell of cold which followed. The paddy 
crop was greatly damaged and at many places 
the yield was reduced by 50 per cent. 

An intensive campaign for growing more 
food is going on. Lands wliicli were once 
utilized for growing fodder are now being 
cultivated for food crops. Waste lands and 
fiiimbd (marsh land) areas are being improved 
and cultivated. All such lands are being 


leased out to tillers for extensive cultivation. 
The problems of supply of manure and im- 
proved implements are being (effectively 
tackled in cojisultation with Czechoslovakian 
experts who have been asked to submit 
schemes ami proposals for installing a plant 
for the manufacture of ammonium sulphate. 

Tb.e Eiiro].)ean vegetable seed growers were 
active throughout the s(^ason in raising seeds. 
•Rains and the appearance of aphids in an 
epidemic form had however adversely affected 
the yield. Most of the seeds, that w^ero finally 
collected, were exported to the Indian Union, 


MULCHES FOR BULBS 

F our years’ results to date with mulches on tulips — ^the test crop — indicate 
they have certain specific value for conditions prevailing along the coastal 
area of British Columbia. Commercially, however, their value ivS still 
speculative as they have not been used extensively- Experimental data show 
a six per cent increase by weight in the marketable portion of the tulip bulb 
crop, and two per cent in the total bulb crop on the average. But it is consi- 
dered that any general use of added mulch for bulbs will be governed by the 
availability, the cost of the material and application, as w^ell as other impor- 
tant considerations such as the increased difiiculfcy in weed control and 
harvesting operations. Based on these considerations and results, w^hich also 
show an increase of 21 per cent in top grade of flowers in two years out of four 
hut a decrease of one per cent on the average, it is concluded tli^t mulches, in 
general, have restricted use for annual bulb crops such as tulips. Bulbs other 
than tulips, some lilies for example, which do not require to be lifted annually 
in order to obtain maximum crop increase and to control disease, may be 
found to benefit more fully from mulches than do tulips. 

Other points revealed by these tests are that the bulb and flower crop 
benefited most in light and unimproved soils. Also, that there was no antici- 
pated reduction in packing of heavy, clay type soils due to winter rains as 
judged by digging and harvesting operations in July. It was also revealed 
that mulches satisfactorily check soil erosion, a point not fully appreciated or 
answered as yet for large plantings where the system of culture usually 
demands three-foot ridged rows for machine opea'ation and drainage. — 
Department of Agricukure Information Semce, Canada. 
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WHEAT-DOCTOR STAKMAN ; FAMINE’S WORST 


ENEMY 


By VICTOR COHN 


jHE lOO-year-old American Association struck* Young Elvin Btakman, then an asso- 
for the Advancement of Science in- ciate professor at the University of Minnesota 
angurated as its new president in and an agent of the Department of 

Agriculture, went out to see it all for himself. 
He travelled from southern Minnesota west- 
ward, touring the fields by horseback and 
L a number of occasions he would 
ride on a casually scheduled local train, and 
persuade the brakemafi to stop the train while 
Simply, this means he dashed into a wheat field to grab a sample 
of the men who of the shrivelled plant. 

grow, and who That autumn Stakinan returned to his 
thereby insure world plenty instead of world laboratory with suitcases full of samples 
starvation., from all over the wheat belt of the United 

Gray-haired, round-faced, exuberant Dr States, Night after night he laboured, peering 
Stakman is a professor at the University through the microscope, taking notes and 
of Minnesota’s agricultural college which is analyising his results. Wheat-rust spores 
located in the wheat belt of the United States, seen under the microscope, he found, looked 
At the same time, he has for 20 years been a alike — simple and egg-shaped. But when 
plant pathologist of the U.S. Department of he sprinkled the spores over damp young 
Agriculture, and an expert in discovering and Marquis variety wheat plants, some of the 
eliminating wheat blight and similar crop- spores would attack and wither them, while 
ruining fungi. But his work has not all been others would find Marquis completely r<5sistant, 
on the applied level. From his researches, but would thrive on the Bluestem or Eed 
he has discovered and formulated laws of Fife varieties, 

breeding and speciafeation that help micro- Clearly, reasoned Stakman, there were 
biologists and geneticists everywhere; and many races of rust within each previously 
from his laws of fungus specialimtion drug known variety- — enough races to be able to 
researchers have taken many a cue in their attack any of the wheats then being grown 
search for new antibiotics like penicillin and in the United States. And just as clearly, 
streptomycin — ^thosc' cousins of the unfriendly the only way to learn all the properties of 
wheat rust, all the kinds of rust was endlessly to sample 

Bust, a fungus, destroys $1,000,000,000 worth and test specimens of wheat and rust from 
of wheat every year in the United States, every part of the earth. This has remained 
and occasionally explodes in disastrous epi- one of Stakman’s main jobs for nearly two 
demies. In 1916, one of these rust epidemics do^^ea years, and today some 200 races of rust 
- , are known and identified. 

,^TMs artirie appeared in the April 1949 issue of Out of this information, Stakman and his 
Scimoe llluakaUi published monriily in the United associates began to revolutionize hybrid wheat 

oxosse#. and double crosses and back crosses^ 
^ bread wheal® and tough dnrnms. 


tist, traveller, conversationalist, teacher and 
friend of underfed mankind. Dr Stakman 
is one of America’s leading specialists in plant bicycle. On 
and cereal diseases, and an assiduous student 
of the life and habits of the organisms that 
cause those diseases, 
that Stakman is one 
make the world’s wheat 
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Dr Elvin Charles Stakman, one of America’s leading specialists in plant and cereal diseases, has helped 
double U. S. wheat output in the last 12 years by almost eliminating epidemic rust, the wheat blight. 

(By courtesy of Science Illustrated) 
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They sowed their new hybrids in disease- though the last hard-to-find bush might be 
teeming test plots and tried to kill them with spotted and burnedi the tiny dust-light 
rusts. The fittest and most rust-resistant spores still could live and perpetuate the 
survived, and became the basis of a new cycle, providing they found another winter 
series of wheats, hardy and sweet. homo. 

In his study of the life-cycle of the fungi, This was what Stakman was afraid of, 
Stakman found that rust has a dual life. In In 1921, to find out about it, he fastened 
its red-coloured phase, it attacks wheat in vaseline-covered slides to the wings of U.S, 
spring and summer, pitting the stalks, drying Army airplanes, and sent the planes ofl: to 
up tlie sap, shrivelling the kernels. Finally cruise around high above the States of 
it produces black spores— the second phase Minnesota, Texas and Nebraska. When the 
of its life, planes came down, Stakman rushed to the 

These sporevS have to get through the laboratory with his precious slides, and there 
winter somehow, when there is no growing saw the truth. Eed-rust spores had been 
wheat to thrive on. Naturals answer, formu- floating around in the air, two miles up. 
iated long ago, was the barberry bush, on Putting this fact together with the beat 
which the rust can live through the cold available weather information, Stakman 
reason. From their haven on the barberry concluded that the spores, which cannot 
bushes, the spores return again in the spring survive the winter in the United States wheat 
to the wheat, once more in the red or rust- belt (except on barberries), could travel 
coloured phase. on autumn winds all the way from Canada 

Stakman declared- war on the barberry and northern United States as far south 
bushes. ' Clean out the barberries, ’ he told as Texas and Mexico. ^ There they find 
fiirmers at hundreds of meetings, * and you ample berths in the juicy winter wheat, 
knock out the rust at the most vulnerable live out their intermediate phase, and return 
part of its cycle Stakman, ever a tireless as new red spores the next spring, to blight 
conversationalist and talker, lectured away and ruin the wheat of the northern plains, 

at farmers, flourmakers, legislators, nursery- Today, as a result of his discoveries, Blvin 
men, and horticultural societies. He urged Stakman lives much of his life out of^ a 
them to burn and uproot the barberries ; roomy, well-scuffed suitcase. Every Bpring 
he urged that where barberries were needed he flies to Mexico to start following tie 
(for decoration or for their fruits), they should spores northward on their return to the 
be replaced with the non-rusting Japanese United States. With perhaps a couple of 
varie.ty. ' men from the University of Minnesota and 

By 1921 a group of midwestern business- a couple more from the U.S.D.A., he travels 
men had organised a Conference for the in a U.S.D.A automobile, starting each day*s 
Prevention of Grain Exist, and Stakman be- journey as soon as the dew is off the grain, 
came their most effective publicity man. They drive about five miles at a stretch, then 
Since 1921, members of this group have stop to scatter out into the fields and gather 
contributed more than $500,000 from their samples. 

companies* treasuries to further the work. From these trips, Stakman and his asso- 

The joint efforts of Stakman, the U.S. ciates have learned that central North 
Department of Agriculture and private groups, America is an uninterrupted 2,500'-mile-daep 
have had more than a little success. Eighteen rust belt, tied together by the winds. Stakman 
States now have official barberry-eradication therefore has had to^ leap national boundaries 
programmes in operation, and the U.S.D.A in his fight against the disease, and 
itself maintains an active anti-barberry together with the EockefeUer Foundation 
division. About 350,000,000 bushes have (an organimtion founded by the American 
been destroyed, and partly as a result of philanthropist ^ to foster research) he has 
this, there have been no major rust epidemics been encouraging the, development of mat- 
in the United States in over a decade. resistant wheat in both Mexico and the ILS. 

But tireless Stakffiah' learned something ^ Slow down the rust in Meadoo he explains 
else early in the fight*. He found ’that to officials of both nations, *and you slow 
barberry eradication is hot nnough— for even it down , everyplace else* After a 
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if yon are lucky, the whole thing will just 
slowly have to peter out h 

It has petered out a great deal already. 
True, there were rust epidemics in the Amcrh 
can Midwest as late as 1935, 1937 and 1938, 
and even, in 1948 stein rust was still epidemic 
within some parts of a few States. But 
1948\s overall wheat harvest brought in an 
unusually large crop of 1,288,000,000 biisliels — 
more than twice the production of 1935. 
In the light of the Marshall Plan, this was 
a great blessing. For that matter, wheat 
production in the United States was excellent 
all during the years of the last war. 

Elvin Stakmaii’s interest in plants started 
fer back in his childhood, for he grew up 
as a typical farm boy in the mid- 
western State of Minnesota. He worked 
on the farm, herded cattle and clerked in 
a countr}’^ store, bat had no inkling that he 
was destined to spend his life as the friend 
of the farmer and the enemy of rust. Btak- 
mau even drifted into small-town teaching, 
after getting his degree in botany in 190(5. 
He taught such subjects as history, political 
science, German and algebra, in addition to 
coaching basketball, football and track. 

Eventually, however, he returned to the 
State university in 1909 and joined Dr B. M. 
Freeman’s new plant pathology department — 
the first in the United States — as a graduate 
student and instructor. Freeman put Stakman 
to work on rust, and his future was settled. 

In less than half a dozen years, he had 
become an em.pioyee of the U. S. Department 
of Agriculture, and by 1916 set forth on the 
first of his many tours of the wheat lands. 
The next year Stakman married a fellow 
biologist. " Wiiile the Stakmans’ married 
life has been a thoroughly happy one, it 
has never held Stakman back from his field 
trips, and he has spread the anti-trust gospel 
not only throughout the United States and 
Mexico, but all over Europe, Alaska and 
Australia. 

The Eockefellor Foundation, taking note 
of Stakman’s ability as a biologist, sent him 
off on .various trips to survey agriculture 
and science in almost, every country of Central 
and South America. The Firestone Tire 
and Rubber Company sent him on a trip 
to Liberia, Ceylon and Malaya, some years 
ago, to examine and check on rubber planta-. 




The U.S. Government also asked him to 
look into the rubber Bitiiation in 1940; as 
part of tlie national defence programme, 
the U.SfD.A. wanted to know what the possibi- 
lities were of growing rubber in South America. 
He cruised up the Amazon in canoes to its 
headwaters in Colombia, Peru, Brazil and 
Bolivia, brought back seeds, budwood from 
wild rubber trees. His most recent trip 
was a flight to Japan, as a member of a team 
invited by General MacArthur to examine 
Japan’s laboratories and scientific schooling. 

Btakman’s many trips have made him a 
thorough cosmopolite, and a citizen of the 
world. But essentially he is an earthy charac- 
ter, and one who gets along with farmers 
and plain folk as well as with college presidents 
and law-makers. " * 

In addition to all his other activities, 
Stakman is a member of the U, S. Atomic 
Energy Commission’s advisory committee 
on biology and medicine. In Ids own labora- 
tories he is currently using mildly radioactive 
uranium salts to make fungi mutate. If 
the tests work out well, he will have found 
a safe and inexpensive way for laboratories 
to study genetics and mutation; it will elimi- 
nate costly machinery or dangerously radio- 
active isotopes. 

Where Btakman gets all of his energy is 
a mystery. Possibly it comes merely from 
his love of his subject. Agriculture is more 
than a livelihood to him ; it is the w-orld’s 
basic industry, 'Without plants, life would 
bo impossible’, he tells his students, ‘ and 
that makes the study of plant diseases a 
pretty important sort of work Stakman 
firmly rejects Malthusian pessimism — -the theory 
that man is rapidly becoming too numerous 
for his resources. 

Stakman has seen such great improvements 
in crop output as plant pathology takes hold, 
that he feels the earth’s population * probably 
could double without causing distress We 
certainly must use the new technology and 
the new science of plant health, he feels, or 
the world will starve—bo tliis extent, the 
pessimists are right. But with agricultural 
science properly applied, the world could 
well feed any population the next century 
is apt to produce. 

Yet he crosses his fingers about rust and 
the ‘Uncertain future. New races of rust 
are always appearing by mutation and 
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liybridization ; and aJtliongli Stakman and 
Ills colleagues have been developing wheats 
that resist the known rusts, those same wheats 
may, unknown to him, be terribly susceptible 
to rusts that could develop in the future. 

Stakman^s life has been devoted to work 
which may eventually change the grim 


picture of hunger throughout the world. 
Plant pathology, he believes, can and will 
* safeguard the world^s food supply. Maybe 
we shall even be able to accomplish the 
greatest end of all — maybe we shall be able 
to remove some of the fear of want among 
human beings .’ — Released tlmwjli U.SJ.S. 
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FLANS FOR INTERNATIONAL COMMODITY 
CLEARING HOUSE 

I NTERNATIONAL commodity experts have drawn up a plan for creating a 
world clearing house for dealing with food surpluses. It would be designed 
to avert the difficulties arising from the accumulation of unsold agricultural 
products. The scheme has been prepared at the request of the Food and 
Agricultural Organization of , the United Nations, and will be considered at the 
annual conference in November. 

Recommendations contained in the experts’ report have been endorsed by 
the Director General of the F* A. 0., Mr* Norris Dodd* The main ju’oposal is 
for the creation of a new world organization to be known as the International 
Commodity Clearing House. This body would be responsible for assisting the 
smooth clearance of products in agricultural markets in order to forestall the 
danger of surpluses accumulating. Should such surpluses occur, it would have 
the authority to acquire them and dispose them of to the best advantage. 

This organization would, in all its activities, work through the Governments 
who are members of the F. A* 0. or through »such other channels as they might 
approve. Membership in this Clearing House would be open to all members 
of the F. A. 0, and the United Nations. It is suggested that it should be set 
up as a public corporation with a capital of $5,000 millions; 

The reporfc divides the functions of this new world agency into seven main 
heads. The first and second deal with the buying of surplus stocks and commo- 
dities and with negotiations for the sale of these. The other functions arc 
concerned with the holding of stocks acquired during [periods when there is a 
glut, -with exchange commodities on a barter basis and with the arrangement 
of bilateral or multi-lateral trade agreements. 

The experts indicate that they do not anticipate a surplus occurring in several 
commodities, among ’which are included coffee and wool. But they do envisage 
that the production of sugar, cotton, certain fats and oils may exceed demand 
within the next twelve months. During the next three years they consider 
that there is an almost certain prospect of surpluses occurring. {BJS,) 
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VERNALIZATION AND PHOTO- 
PERIODISM: A SYMPOSIUM 

By A. E. Mxtrneek and B* 0. Whyte (Pub- 
lisiied by Cbronica Botanioa Co., Wall/ham, 
Mass., U.S.A,, 1948, pp. yiII+196). 

rriHIS symposium takes stock of the 
I present position regarding our knowledge 
of tlie physiology of flowering in higher 
plants. Sixteen authors have contributed 
to it and have presented balanced reviews 
of researches on different aspects of the 
problem. An attractive feature of the book 
is excellent photographs of several leading 
plant physiologists wlio have made distinctive 
contributions in this field. The wealth of 
information contained in this book can be 
judged by the titles of chapters ; History 
of Research in Vernalisation by E. 0. Whyte ; 
History of Research in Pho'toperiodism by 
A. E. Mnrneek ; Hormones in Relation to 
Vernalization and Photoperiodisni by K. 0. 
Hamner ; Wave Length Dependence and -the 
Nature of Piiotoperiodisin by H. A. Borthwick 
et al ; The Phofcoperiodicity of Flowering 
under Short Day with . Supplemental Light 
of Diflereiit Wave Lengths by G. L. Funkc ; 
Nutrition and Metabolism as Related to 
Photoperiodisni by A. E, Mnrneek ; Anato- 
mical and Histological Changes in Relation 
to Vernalization and Photoperiodism by 
R. H, Roberts and B. E, Struckmeyer ; 
Length of Day in the Climates of Past Geolo- 
gical Eras and its Possible Effects on Changes 
in Plant Life by IL A, Allard ; Vernalization 
and Photoperiodism in the Tropics by S, M* 
Sarbar ; Some Prelihnnary Observations of 
Phenological Data, as a Tool in the Study of 
, Photoperiod, ic and Thermal Requirements 
of Various Plant Material by Y. Nuttonson ; 
and Thermoperiodioity by F. W. Went. 
There are also three supplementary chapters 
in German : Studies on Photoperiodioity in 
the Tropics by E, Biinning; The Develop- 
mental Physiological Meaning of the Endoge- 
nous Daily Rhythm in Plants by E. Biinning ; 
and Contributions to Genetics of Photoperio- 


It is impossible to state briefly within the 
limited space of a review the present position 
regarding our knowledge of the physiology 
of flowering. It appears tliat all contributors 
subscribe to the view, originally advanced 
by Sachs, that some special substance or 
substances direct the processes that lead 
to the initiation of flowering, although these 
have defied isolation so far. It would appear 
that research has now progressed almost 
up to the limit of biological analysis of the 
problem and striking advances may not be 
expected until these substances have been 
identified. 

The position as regards the application 
of these researches is, however, more for- 
tunate. It does not appear probably that 
the method of vernalization will have a wide 
a])plication except perhaps in those tracts 
where conditions of drought or flood offer 
advantage to a crop maturing earlier by a 
few days. In other tracts ifc would seem 
more profitable to use superior genotypes, 
if available. Low temperature treatment 
would, of course, be useful in genetieal or 
similar research. From agronomic point of 
view the vernalization (natural) of develop- 
ing embryos while still attached to the 
mother plant should be considered in the 
selection of areas for seed production and 
in plant introductioi:i and the moving of 
seeds from one environment to another. 
Early strains may become late and vice versa. 
Devernalization as a result of a temporary 
period of high temperature or water-logging 
may also affect a number of agronomic 
questions. 

Another application of this research is 
well-illustrated by tlie success achieved by 
the well-known bulb industry of Holland in 
preparing bulbs (by suitable temperature 
treatments) capable of timely flowering by 
Ohristmas, in extending the succession of 
blooms for the market and in conditioning 
bulbs for export from the northern hemisphere 
to the southern hemisphere so that they are 
at once adapted to the. changed season from 
autumn to spring. Those keen on under- 
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these applications will find valuable informa- 
tion in this book. 

The reviewer has but one comment to 
offer, In view of .the important contributions 
of the Ruvssian workers to this subject this 
excellent monograph would have gained 
in completeness had at least one representa- 
tive worker from the Russian school contri- 
buted to it. Perhaps this was not possible 
due , to the Iron Curtain which unfortunately 
separates at present the U.S.S.R. from the 
rest of the world. 

The book includes a subject and an author 
index and the get-up is in keeping with the 
usual high standard of Chronica Botanica 
Company. (R. D. A.) 


MANUAL OF GENERAL SILVICUL- 
TURE FOR INDIA 


By H. Gr. Champion and A. L. Gbiffith 
(Oxford University PresSj 1945, pp. 1-XV+ 
1-329 with 2 maps, 5 diagrams and 28 plates, 
Rs. 25). 


T his publication appeared originally in 
1938 and is known intimately to forest 


•*“ officers trained at Dehra Dun. It is 
perliaps not suitable for liglit reading by the 
non-forest man, but forestry the world over is 
now news for the, layman as well and with the 
help of the index, this publication will serve to 
throw light on any general forestry matter in 
which one may become interested, in our 
country. 

To the serious student, a word of caution 
must be, uttered and that is that silviculture 
cannot be learnt from books. The forest is 
the real text book for silviculture and a season’s 
original observation is superior to the study of 
tomes on the subject. But these tomes have 
their lises, because they record what others 
have observed and it as only by sharing 
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their experience in a practical way that a real 
insight into the subject can be obtained. Some 
of the postulates may turn out to be perverse 
when tested out in the field. At the same time 
forest crops take long to mature and no one 
individual can have the monopoly of ohserva- 
tional facts in relation to them and de]}endence 
on literature for nnany of the fundamental 
facts is inescapable for specialimtion. 

To the land owner who wishes to go in for 
planting for fuel or small timber Chapter VI 
on artificial regeneration will, give an enlighten- 
ed background to matters germane to the work ; 
also Chapter VII dealing with afforestation. 

Chapter I is concerned with the locality 
factors of the forest, detailing the climatic and 
edaphic factors for forest growth, and methods 
adopted for maintaining the productive capacity 
of the site. 

Chapter II deals with the growth form of 
trees and crops, flowering and seeding, germina- 
tion of seed and establishment of the plants, 
growth, vegetative reproduction and inheri- 
tance of parental characters. 

Chapter III deals with water, light and food 
relations, movements and excretions under 
tree and crop physiology. 

Chapter IV tells us about pure and mixed 
crops, competitions among species, colonka- 
tion and succession and forest types. 

Natural regeneration is dealt with in 
Chapter V and tending including thinning in 
Chapter VIIL 

' Information has been used mainly from 
Indian sources, though in the sections on tree 
physiology and soil, foreign experience has had 
to be accepted, due to the lack of suitable 
Indian data. The authors have, however, not 
brought into the limelight the crying needs of 
the second phase of artificial regeneration in 
India relating to forest pathology, ' on an 
ecological basis and the role of trace elements, 
wMch marks the era where silviculture gets^ 
to grips with its life strings to emerge as 
a triumphant science for the good of any 
country. (J.P.) 
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CENTRAL POTATO RESEARCH INSTITUTE 


SURPLUS WHEAT FROM THE U.S.A. 


A NEWS agenoj reports tliat British grain experts are interested in Pandit 
ZA Nehru’s remark in New York that India would like some of American's 
-^surplus wheat for a stockpile to keep down prices in India. For several 
months some well-informed quarters have canvassed the possibility of India 
obtaining a bulk supply of tJ. S. grain without immediate payment. The 
United States can spare it with the greatest ease and indeed to its own 
advantage^^ since it has a real surplus* 

In In^a the bulk S’qpply would be invaluable to combat inflation. Even if 
none of it were ever sold, it would overhang the market and help keep down 
prices of Indian grain by frightening hoarders into sending their hoards 
to market. Supplies of foodgrain in the United States this season are the 
biggest on record, and wheat supplies are very big. Supply of maize, a record 
last season, is still bigger this season by the huge amount of IQ million tons. 
When more of the maize is harvested, the United States will probably have to 
store some grain in Canada . — Fooi Bulkiint October 1949. 






DEFEATING THE TSETSE FLY 



AN AMENDMENT 


T A TITH tlie article entitled : * The Sugarcane Crop in the Vimgapatam Distrid 
\f\f Weather Eeguirements ' by Sliri A. Sankaram, appearing in tbe 

V V January 1948 issue of Indian Farming, the designation of the writer 
has been wrongly printed as Superintendent, Agricultural Station, Anakapalli. 
The writer is a Eesearch Scholar at the Indian Agricultural Eesearch Institute, 
New Delhi. — Editor^ 
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NEW BOOKS RECEIVED 



COYER ILLUSTRATION 

A Ceatral Himalayan View from. Eanikhet. 

. (SketoL by N. 8. Bisht.) 
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